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SPECIFICATION  forming  part  of  Letters  Patent  No.  579,595,  dated  March  30,  1897. 

Application  filed  November  27, 1896.    Serial  No,  613,616,    'No  model.^ 


To  all  ivhom  it  niajf  concern: 

Be  it  known  that  I,  Thomas  II.  Macdonald, 

of  Bridgeport,  Connecticut,  have  invented 

new  and  useful  Improvements  in    Grapho- 

5  phones,  which  improvements   are   fully   set 

forth  in  the  following  specification. 

The  principal  object  of  m}'  present  inven- 
tion is  to  dispense  with  the  end  gate  which 
carries  the  bearing  fov  one  end  of  the  man- 

lo  drel-shaft  in  graphophonesand  phonographs 
as  heretofore  generally  constructed.  In  ac- 
complishing this  object  I  support  the  man- 
drel entirely  from  one  end  thereof,  thus  leav- 
ing its  other  extremity  entirely  free  and  un- 

15  obstructed,  so  that  a  record  tablet  or  cylin- 
der call  be  slipped  onto  and  off  of  the  mandrel 
with  the  greatest  facility  and  without  the  ne- 
cessitj'^  of  swinging  oi^en  an  end  gate  or  in 
any  other  way  disturbing  the  normal  arrange- 

20  ment  of  the  parts  of  the  machine.  The 
elimination  of  the  end  gate  obviously  removes 
from  the  machine  a  very  troublesome  part, 
the  absence  of  which  jiermits  a  much  more 
compact    and    greatly -simplified  structure 

25  which  can  be  produced  at  a  great  reduction 
in  cost.  In  thus  dispensing  with  the  end 
gate  and  supporting  the  mandrel  entirely 
from  one  end  the  greatest  difficulty  encoun- 
tered is  to  provide  bearings  which  will   so 

30  maintain  the  mandrel  in  a  horizontal  position 
as  to  prevent  sagging  at  its  free  end,  which 
Avould  result  in  imperfections  in  the  opera- 
tion of  the  machine  both  in  recording  and  re- 
producing.    This  would  bo  the  result  if  it 

35  were  attempted  to  icmove  the  end  gates  from 
the  macliines  as  heretofore  constructed.  One 
way  of  overcoming  the  difficulty  is  to  project 
the  shaft  of  the  mandiel  a  sufficient  distance 
from  the  end  thereof  to  accommodate  a  long 

40  bearing,  l)ut  .such  arrangement  would  detract 
greatly  from  the  compactness  of  the  machine, 
which  at  the  present  stage  of  the  develop- 
ment of  this  art  is  of  much  importance.  As 
a  much  preferable  construction  I  make  the 

45  mandrel  hollow,  with  its  shaft  extending  cen- 
trally therethrough,  the  bearing  for  one  end 
of  the  shaft  being  located  on  an  overhanging 
arm  of  the  machine,  projecting  into  the  hol- 
low mandrel  from  one  end  of  the  latter.     With 

50  one  bearing  for  the  shaft  thus  located  with- 
in the  mandrel  and  the  other  bearing  located 


exterior  to  the  same  and  at  one  end  thereof 
a  rigid  support  for  the  mandrel  is  afforded, 
while  all  of  the  desirabilities  as  to  compact- 
ness and  simplicity  of  structure  are  realized.  55 

Other  features  of  the  invention,  as  well  as 
those  above  referred  to,  will  be  better  under- 
stood by  reference  to  the  accompanying  draw- 
irigs,  illustrating  what  has  been  practicably 
demonstrated  to  be  a  very  successful  embodi-  60 
ment  of  my  invention  in  an  operative  ma- 
chine, and  wherein — 

Figure  1  is  a  plan  view  partly  in  section 
and  with  parts  removed.  Fig.  2  is  an  end 
elevation  looking  from  the  right  of  Fig.  1.  65 
Fig.  3  is  an  end  elevation  from  the  opposite 
side  of  the  machine.  Fig.  4  is  a  vertical  sec- 
tion through-the  mandrel.  Fig.  5  is  a  detail 
in  section  of  the  uiandrel,  and  Figs.  G  and  7 
are  details  of  the  cover  which  fits  over  the  70 
overhanging  arm. 

Referring  to  the  drawings,  A  represents  the 
base-plate  of  the  machine,  be.ieath  Avhich  is 
located  a  suitable  motor.     (Not  shown.) 

a  is  the  usual  guide-tube,  slotted  on  its  75 
under  side  and  inclosing  feed-screw  a' . 

B  is  the  carriage  sliding  on  the  tube  a  and 
having  a  depending  leg  h' ,  sliding  between 
two  flanges  h'^  Ir,  Fig.  2. 

cZ  is  a  segmental  nut  adapted  to  engage  the  80 
feed-screw  for  imparting  movement  to  the 
carriage. 

c  is  a  ring  on  the  carriage  concentric  to  tlie 
feed-screw  and  guide-tube  and  having  cam- 
surfaces  on  its  peripher}'  for  disengaging  the  85 
nut  from  the  feed-screw  and  for  lifting  the 
reproducer  or  recorder  from  t'.e record-cylin- 
der, as  In^reinafter  described. 

fc'  is  a  handle  on  the  ring  c  for  manipulat- 
ing said  ring  and  for  sliding  the  carriage  90 
alongthe guide-tube  when  nutr?  is  disengaged 
from  the  feed-screw. 

e'  is  a  pivoted  joint  at  the  end  of  sound- 
conducting  passage  E,  to  wliich  recorder  or 
reproducer  F  is  attached.  95 

e^  is  a  depending  arm  on  joint  e',  bearing 
against  a  cam-surface  on  ring  c,  and  whereby 
the  recorder  or  reproducer  is  lowered  upon 
and  lifted  from  the  record. 

The  parts  of  the  machine  as  thus  far  de-  100 
scribed  are  substantially  similar  to  corre- 
sponding parts  in  Patent  No.  509,200,  dated 


519,595 


October  13,  189C,  granted  to  tlie  American 
Grapliophoue  Comijaiiy  upon  an  application 
filed  by  myself. 

From  the  left-hand  end  of  the  framework. 
J  of  the  machine  projects  an  arm  or  horn  O,  lo- 
cated to  the  rear  of  and  somewhat  above  the 
guide-tube  and  parts  sliding  thereon,  and  ex- 
tending practically  parallel  thereto.  The 
arm  O  is  semicircular  in  cross-section  with  its 

10  concave  side  upward  and  has  at  its  extremiitj^ 
or  overhanging  end  an  annular  bearing  o, 
which  has  a  vertical  oil-opening  o'  tliioiigh 
its  npper  side,  intersected  by  a  horizontal  oil- 
passage  o^,  through  wliich  oil  is  fed  from"  a 

15  suitable  receptacle,  as  hereinafter  described. 

At  the  end  of  the  machine  and  in  line  with 

bearing  0  is  a  second  annular  bearing  p,  to 

which  a  vertical  oil-passage  p'  leads.     Over 

tje  arm  O  tits  an  arched  cover  r,  having  open- 

20  ings  r'  7-^'  through  its  top,  the  former  leading 
to  passage  p'  and  the  latter  to  a  tubular  oil- 
receptacle  s,  secured  against  the  under  side 
of  cover  r  and  having  a  contracted  portion 
at  one  end  projecting  into  the  horizontal  oil- 

25  passageo^  Theotherendof  the  oil-receptacle 
is  closed  bj^  a  suitable  plug  s'. 

T  is  a  hollow  mandrel  open  at  one  e?id  and 
having  a  solid  portion  at  its  other  end,  from 
which  a  shaft  or  axle   t  projects  centrallj' 

30  through  the  chamber  of  the  mandrel  and  for 
some  distance  beyond  the  open  end  thereof, 
as  shown  in  Fig.  5. 

When  the  mandrel  is  in  place  on  the  ma- 
chine, the  arm  O  projects  into  the  space  be- 

;5  tween  shaft  t  and  the  inner.end  of  the  man- 
drel, said  shaft  passing  through  and  i-esting 
in  bearings  o  and  p  and  carrying  at  its  ex- 
tremity a  small  gear-wheel  t'  and  a  pulley  f, 
which  latter  is  di'iven  from    a  motor  (not 

40  shown)  by  a  suitable  belt.  Gear  i'  meshes 
with  an  idler  ?v,  which  in  turn  engages  a  gear 
V  on  the  end  of  feed-screw  a'. 

Modifications  in  the  construction  herein 
shown  and  described  may  be  made  without 

t5  departing  from  the  nature  atid  i)rinciple  of 
the  invention. 

Having  thus  described  mj'  invention,  what 


I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  In  a  graplioplione,  the  combination  with  50 
the  mandrel  and  its  shaft  rigidlj^  secured 
thereto,  of  a  bearing  in  which  the  latter  ro- 
tates located  within  the  mandrel,  and  means 
for  driving  the  shaft  to  rotate  the  mandrel, 
substantially  as  described.  55 

2.  In  a  graphophone,  the  combination  with 
a  hollow  mandrel  and  its  shaft  rigidlj^  secured 
thereto  and extendingcentrally  therehrough, 
of  a  bearing  for  one  end  of  said  shaft  located 
within  the  mandrel,  a  bearing  for  the  other  60 
end  of  the  shaft  exterior  to  theraanctrel,  and 
means  for  rotating  the  mandrel,  substantially 

as  described. 

3.  In  a  graphophone,  the  combination  with 

a  hollow  mandrel  closed  atone  end  and  open  65 
at  the  other,  of  a  shaft  rigidly  secured  to  and 
extending  centrally  through  the  interior  of 
the  mandrel,  aprojeeting  or  overhangingarm 
on  tlie  machine  extending  into  the  hollow 
mandrel  and  on  which  the  mandrel-sliaft  has  70 
its  bearing,  and  means  for  rotating  the  man- 
drel, substantiallj^  as  described. 

4.  In  a  graphophone,  the  combination  with 
a  hollow  mandrel  open  at  one  end  and  closed 

at  the  other,  of  a  shaft  rigidly  secured  in  the  75 
closed  end  of  the  mandrel  and  extendingcen- 
trally through  the  interior  of  the  latter,  a  hol- 
low projecting  or  overhanging  arm  on  the  ma- 
chine extending  into  the  open  end  of  the 
mandrel  about  the  shaft,  a  bearing  for  the  80 
shaft  located  on  the  end  of  the  arm  within 
the  mandrel,  a  cover  for  the  arm  having  an 
oil-passage  leading  to  said  bearing,  said  pas- 
sage having  a  feed-opening  outside  of   the 
mandrel,  another  bearing  for  the  shaft,  ex-  85 
terior  to  the  mandrel,  and  means  for  rotating 
the  mandrel,  substantially  as  described. 

In  testimonj'  whereof  I  have  signed  this, 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MAC  DONALD. 

Witnesses: 

G.  A.  Stevenson, 

E.  M.  SCRIBNER. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  580,591,  dated  April  13,  1897. 

Application  filed  March  28,  1896.   Serial  No.  585, 1'78.    (No  model.') 


To  all  whom  it  vx,ay  concern,: 

Be  it  known  that  I,  Edward  II.  Amet,  a  ei  ti- 
zenof  the  United  States,  residing  at  "Wauke- 
gan,  in  the  county  of  Lake  and  State  of  Illi- 
5  noiSjhave  invented  a  new  and  useful  Improve- 
ment in  Phonograiihs  or  Talking-Machines,  of 
which  the  following  is  a  specification. 

My  invention  relates  to  improvements  in 
phonographs  or  talking-machines. 

lo  Heretofore  with  the  phonographs,  graph o- 
jihones,  or  talking-machines  in  use  it  lias  not 
been  i^racticable  to  record  and  reproduce  the 
ordinary  voices  of  lady  singers,  for  the  reason 
that  with  ladies'  or  high-pitched  voices  the 

15  ordinarj-  construction  of  diaphragm  does  not 
seem  to  respond  properly  thereto,  the  result 
being  a  discordant,  confused,  and  unintelli- 
gible record  and  reproduction,  especially  if 
the  ladj^  singer  is   sufficiently  close  to  the 

20  mouthpiece  or  sings  loud  enough  to  produce 
a  iiseful  or  commercial  record. 

The  special  object  of  my  invention  is  to  so 
improve  the  construction  of  the  phonograph, 
graphophone,  or  talking-machine  as  to  i-ender 

25  it  capable  of  properlj'  and  perfectly  record- 
ing and  reproducing  voices  of  lady  singers 
with  clearness  and  distinctness,  and  inciden- 
tally also  to  cause  it  to  more  perfectly  record 
and  reproduce  other  voices,  music,  and  other 

30  sounds. 

I  have  discovered,  after  numerous  experi- 
ments, and  herein  my  invehtiou  consists,  that 
songs  of  lady  singers  or  other  liigh-pitched 
sounds  may  be  clearly,  distinctly,  and  per- 

35  fectly  recorded  on  any  ordinary  construction 
of  phonograph,  graphophone,  or  talking-ma- 
chine, when  the  lady  singer  sings  loudly  and 
naturally  and  directlj-  into  the  mouthpiece, 
by  the  simple  expedient  of  covering  the  ordi- 

40  nary  glass  diaphragm  with  a  thin  sheet  or 
disk  of  soft  rubber,  the  same  being  tacked  or 
cemented  near  its  center  to  the  diaphragm, 
and  by  providing  the  tube  leading  from  the 
diaphragm  to  the  mouthpiece  with  a  vent 

45  opening  or  tube  extending  at  an  angle  to  the 
speaking-tube.  The  thin  sheet  or  disk  of  soft 
rubber  serves  to  cushion  the  impact  of  the 
sound-waves  against  the  diaphragm,  or  to 
prevent  false,  improper,  or  imperfect  or  in- 

50  terfering  vibrations  thereof,  or  in  some  other 
way  to  prevent  the  record  of  ladies'  or  high- 


pitch  voices  being  the  customary'  discordant 
and  unintelligible  jumble  of  sounds  hereto- 
fore generally  produced  when  it  has  been  at- 
tempted to  record  them  bj'  the  use  of  ma-  55 
chines  having  the  ordinarj'  or  uncovered  dia- 
phragms ;  and  the  vent  with  which  the  speak- 
ing-tube is  provided  also  tends  to  prevent 
false  or  improper  or  imperfect  or  interfering 
vibi-ations  of  the  diaphragm  and  the  record  60 
of  the  same  on  the  phonograph  tablet  or  cyl- 
inder. Tlie  soft-rubber  covering  for  the  dia- 
phragm may  also  be  used  Avith  tlie  greatest 
advantage  upon  the  reproducer. 

In  the  accompanying  drawings,  which  form  65 
a  part  of  this  specification,  and  in  which  simi- 
lar letters  of  reference  indicate  like  parts  in 
all  the  views.  Figure  1  is  a  central  vertical 
section  through  the  diaphragm  and  speaking- 
tube  of  a  talking-machine,  phonograph,  or  70 
graphophone  embodying  my  invention.    Fig. 
2  is  an  enlarged  detail  sectional  view  of  the 
diaphragm  and  its  soft-rubber  covering,  and 
Fig.  3  is  a  plan  view  of  the  same.     Fig.  4  is 
a  central  vertical  detail  section,  and  Fig.  5  is  75 
a  plan  view  showing  a  moditication. 

In  the  drawings,  A  represents  a  i)honogram 
cylinder  or  tablet;  A',  the  holder  or  shaft 
upon  wliich  the  tablet  is  revolved ;  B,  the  dia- 
phragm ;  B'  B-',the  supporting-ring  for  the  rim  80 
of  the  diaphragm,  and  C  the  recording  point 
or  instrument.  AH  of  these  parts  may  be  of 
any  ordinary  or  customary  construction — 
sucli,  for  example,  as  that  now  generailj^  in 
use  in  the  familiar  phonographs  or  grapho-  85 
phones. 

D  is  the  thin  soft -rubber  covering  for  the 
diaphragm,  the  same  being  preferably' of  the 
same  diameter,  so  that  it  may  be  secured  in 
its  place  at  the  edges  by  the  rings  B'  B-,  be-  90 
tween  which  the  diaphragm  itself  is  clamped. 
This  cushion  or  covering  of  soft  rubber  is 
tacked,  secured,  or  otherwise  fastened  with 
anj'  suitable  glue,  cement,  or  mucilage  near 
its  center  to  the  diaphragm,  in  order  that  the  95 
loose  unstretched  disk  or  covering  of  soft 
rubber  may  lie  flat  and  securely  against  the 
diaphragm. 

In  practice  in  attaching  the  soft-rubber 
disk  or  covering  D  to  the  diaphragm  I  ordi-  100 
narily  applj'  one  or  more  fine  spots  of  mu- 
cilage or  other  glue  or  cement  cV  d'  to  the  dia- 
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phragin  and  then  press  the  flat  eircnlav  sheet 
or  disk  of  the  soft  rubber  thereon,  causing 
the  mucilage  to  spread  out  somewhat,  as  in- 
dicated by  the  dotted  lines  cV  in  Fig.  3,  the 
5  dotted  lines  cV  indicating  the  area  where  the 
soft-rubber  disk  is  cemented  or  attached  to 
the  diaphragm.  The  thin  sheet  or  disk  of 
soft-rubber  covering  is  preferably  about  one 
sixty-fourth  of  an  inch  in  thickness,  although 

lo  the  thickness  maj' be  increased  or  diminished, 
and  it  should  preferably  be  made  of  pure 
gum  and  cut  of  the  same  size  and  diameter 
as  the  diaphragm,  so  that  it  may  be  applied 
thereto  without  stretching  it  in  any  direc- 

15  tion  in  order  to  cause  it  to  cover  the  whole 
diaphragm.  The  thin  disk  of  soft  rubber 
thus  forms  a  soft  elastic  coating  for  the  dia- 
phragm. 

F  is  the  speaking-tube,  or  tube  leading  from 

20  the  diaphragm  B  to  the  mouthijiece  F',  this 
tube  or  mouthpiece  being  of  any  ordinarj^ 
construction. 

G  is  the  vent  opening  or  tube  leading  into 
the  speaking-tube  F  at  an  acute  angle  thereto 

25  near  its  lower  or  diaphragm  end,  preferably 
about  as  illustrated  in  the  drawings.  When 
the  singer  or  operator  sings  or  speaks  into 
the  mouthpiece  F',  the  vent  opening  or  tube 
G  tends   to   prevent  reverberations  of  the 

30  sound-waves  in  the  air  in  the  tube  F  and  false 
or  over  vibrations  of  the  diaphragm  and  en- 
ables me  to  produce  much  more  distinct, 
clear,  and  i^erfect  records  than  can  be  pro- 
duced when  this  vent   opening  or  tube  is 

35  omitted,    especially  when    the   operator   or 

singer  sings  or  speaks  loudly  and  directly 

into  the  mouthpiece,  as  requii-ed  in  making 

useful  commercial  sound-records. 

When  the  machine  is  being  used  for  taking 

40  or  recording  instrumental  music,  I  prefer  to 
attach  the  horn  or  receiving-trumpet  H  to  the 
branch  G  and  nse  the  tube  F  as  the  vent. 
When  vocal  and  instrumental  music  are  be- 
ing simultaneously  taken  or  recorded,!  ordi- 

45  narily  attach  the  receiving  trumpet  or  horn 
H  for  the  instrumental  music  to  the  branch 
G  and  the  mouthpiece-tube  F'  to  the  tube 
F,  in  which  case  the  tnbe  G  operates  as  a 
vent  for  the  vocal  sound-vibrations  of  the  air 

50  in  the  tube  F,  adjacent  to  the  diaphragm, 

while,  on  the  other  hand,  the  tube  F  operates 

as  a  vent  or  escape  for  the  instrumental  sou  nd- 

vibrations  received  through  the  tube  G. 

In  practicing  my  invention  I  have  gener- 

5  5  allj^  applied  mj^  soft-rubber  coating  or  cover- 
ing to  the  ordinary  glass  diaphragm  nowcus- 
tomarilj^  in  use  in  phonographs  and  grapho- 
phones,  and  in  the  drawings  I  have  indicated 
a  glass  diaphragm,  but  my  invention  maybe 

60  used  with  diaphragms  made  of  any  other  ma- 
terial than  glass.  While  the  thin  soft  elastic 
coating  D  for  the  diaphragm  is  preferably 
composed  of  soft  rubber,  I  wi^h  it  to  be  un- 
derstood that  my  invention  is  not  necessarily 

65  limited  to  this  material. 

As  I  have  found  by  my  experiments  that 


the  soft  elastic  coating  on  the  diaphragm  is 
of  great  advantage  for  reproducing  as  well  as 
recording  sounds,  my  invention  Is  not  limited 
to  its  nse  in  connection  or  combination  with  70 
a  recording  point  or  stylus,  but  may  be  also 
used  in  connection  or  combination  with  a  re- 
producing point  or  stjdus,  and  as  it  is  com- 
bined with  a  reproducing  point  or  stj'lus  in 
substantially  the  same  manner  as  it  is  with  a  75 
recording  point  or  stylus  it  is  not  necessary 
to  duplicate  the  drawings  with  a  reproducing 
point  or  stylus  substituted  for  the  recording 
point  or  stjdus  which  I  have  indicated  in  the 
drawings.  80 

As  illustrated  in  Fig.  4,  the  horn  or  receiv- 
ing-trumpet is  applied  to  the  tube  G,  and  the 
direct  tube  F  is  furnished  with  a  regulating- 
cap  M,  having  a  slot  772,  i^referablj^  V-shaped, 
to  adjust  the  area  of  the  vent-opening.  As  85 
the  tubes  F  and  G  are  of  the  same  size,  the 
regulating  cap  or  valve  M  may  also  be  ap- 
plied to  the  angular  tube  G,  if  desired,  but  I 
find  that  usually  the  best  results  are  pro- 
duced without  its  being  apj)lied  to  the  tube  G  90 
when  the  singer  sings  directly  into  the  tube 
F,  the  vent  G  being  left  entirely  ox3en. 

The  soft-rubber  disk  or  covering  D  in  its 
more  perfected  construction  is  provided  with 
a  small  hole  or  opening  (P  at  its  center,  sub-  95 
stantiallj^  as  illustrated  in  the  drawings  in 
Figs.  1  and  3;  but  thisoiDening  may  be  omit- 
ted, as  shown  in  the  modification  Fig.  5. 

I  claim — 

1.  In  a  talking-machine  the  combination  100 
with  a  recording  point  or  stylus,  of  a  dia- 
phragm, clamp-rings  for  supporting  the  dia- 
phragm, a  thin  soft-rubber  covei'ing  for  the 
diaphragm,  a  speaking-tube  leading  to  the 
diaphragm,  and  a  vent  oj)ening  or  tube  lead-  105 
ing  into  said  speaking-tube  near  the  dia- 
phragm, substantially  as  specified. 

2.  A  diaphragm  for  a  talking-machine  hav- 
ing a  thin  soft-rubber  covering,  substantially 

as  specified.  no 

3.  A  diaphragm  for  a  talking-machine,  hav- 
ing a  thin  soft-rubber  covering  of  the  same 
diameter  as  the  diaphragm  so  that  it  may  be 
secured  at  its  edges  between  the  clamp-rings 
for  the  diaphragm,  substantiallj^  as  specified.   115 

4.  A  diaphragm  for  a  talking-machine  hav- 
ing a  thin  soft-rubber  covering,  said  soft-rub- 
ber covering  being  secured  or  cemented  near 
its  central  portion  to  the  diaphragm,  sub- 
stantially as  specified.  120 

5.  A  diai)hragm  for  a  talking-machine  con- 
sisting of  a  thin  disk  of  hard  material,  having 
a  thin  covering  or  coating  of  soft  material, 
substantially  as  specified. 

6.  A  diaphragm  of  thin  glass  or  other  hard  125 
material  provided  with  a  thin  soft  elastic  cov- 
ering or  coating,  substantiallj^  as  specified. 

7.  A  diaphragm  of  thin  glass  or  other  hard 
material,  provided  with  a  thin,  soft,  elastic 
covering  cemented  thereto  near  its  central  130 
portion  only,  substantially  as  specified. 

8.  In  a  talking-machine,  the  combination 
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with  a  recording  point  or  stylus,  of  a  dia- 
phragm, clamp-rings  for  supporting  the  dia- 
phragm, a  speaking-tube  leading  to  the  dia- 
phragm and  a  vent  opening  or  tube  leading 
5  into  said  speaking-tube  near  the  diaphragm, 
and  a  regulating  cap  or  valve  M  for  one  of 
said  tubes,  substantially  as  specified. 

9.  A  diaphragm  of  hard  material  for  a  talk- 


ing-machine having  a  thin  covering  of  soft 
material  provided  with  a  hole  or  opening  near 
its  center,  substantially  as  specified. 

EDWARD  H.  AMET. 

Witnesses: 

H.  M.  MUXDAY, 

S.  E.  Curtis. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  William  Kaisling,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Record -Cylinders  for 
Graphophones  and  the  Like;  and  I  do  declare 
the  following  to  be  a  full,  clear,  and  exact  de- 
scription of  the  invention,  such  as  will  enable 

ID  others  skilled  in  the  art  to  which  it  apper- 
tains to  make  and  use  the  same,  reference  be- 
ing had  to  the  accompanying  drawings,  and 
to  the  letters  of  reference  marked  thereon, 
which  form  a  part  of  this  specification. 

15  In  the  drawings,  Figure  1  is  a  side  elevation 
of  a  complete  cj^linder.  Fig.  2  is  a  central 
longitudinal  section  on  the  line  2  2  of  Fig.  1. 
Fig.  3  is  a  central  longitudinal  section  showing- 
modified  form  of  construction,  and  Fig.  4  is  a 

20  a  transverse  section  on  the  line  4  4  of  Fig.  2. 
The  impression  or  record  cylinder  proper 
of  a  graphophone  or  similar  device  is  ordi- 
narily made  of  a  material  which  is  quite  brit- 
tle, and  hence  easily  fractured.     It  is  cus- 

25  tomai-y  to  make  these  cylinders  tubular  and 
mount  them  on  a  slightlj'-tapered  mandrel, 
the  bore  of  the  cylinder  having  a  corresi)ond- 
ing  taper,  so  that  the  parts  are  held  together 
by  friction  only.     The  mandrel  is  of  a  rigid 

30  material,  usually  wood  or  metal,  and  is  sub- 
ject to  but  slight  variations  in  size  as  a  result 
in  changes  of  temperature.  The  material  of 
which  the  record -cjdinder  is  composed  ex- 
liands  and  contracts  under  the  influence  of 

35  changes  of  temperature  to  a  much  greater 
degree  than  that  of  the  mandrel,  and  hence 
it  becomes  necessary  to  exercise  great  care 
that  the  cjdinder  is  removed  from  the  man- 
drel after  using  and  before  there  has  ])een  any 

40  material  variation  in  the  temperature  of  the 
apartment  in  which  the  instrument  is  situ- 
ated. There  is  great  danger  also  of  fractur- 
ing the  cjdinder  in  adjusting  it  to  the  man- 
drel, as  the  latter  has  been  heretofore  made, 

45  t)y  ''I'PPlyiog  more  force  than  is  necessary  to 

bring  the'parts  intoproj)er  relation,  the  taper 

being  so  slight  that  a  i)owerf  ul  wedge  action 

results. 

The  object  of  this  invention  is  to  i)rovide 

50  a  slightly  jnelding  and  comj)ressible  seat  for 


the  record-cylinder,  yet  one  which  will  hold 
it  firmlj^  in  place  while  in  use ;  and  to  this  end 
the  invention  consists  in  constructing  the 
mandrel  with  a  slightly-compressible  surface, 
as  hereinafter  described.  55 

In  the  drawings  I  showat  A  a  conventional 
shaft  for  carrying  the  complete  cylinder,  and 
upon  which  the  mandrel  B  is  mounted.  In 
one  form  of  construction,  as  shown  in  Fig.  2, 
the  mandrel  B  is  provided  at  each  end  with  60 
an  annular  rib  h  and  is  inclosed  within  a 
sleeve  D,  preferably  of  stiff  paper.  The  in- 
ternal diameters  of  the  two  ends  of  the  sleeve 
correspond  with  the  external  diameter  of  the 
two  ribs  &&,  so  that  the  sleeve  fits  snugly  upon  65 
these  ribs,  to  which  it  may  be  secured  by  the 
use  of  glue.  The  sleeve  D  is  in  this  form  of 
construction  of  uniform  taper,  so  that  inter- 
mediate of  the  ribs  &  &  it  is  spaced  apart  f  roni 
the  bod}'  of  the  mandrel.  70 

The  impression-cylinder  C  is  of  ordinary' 
construction,  having  the  usual  internal  spiral 
rib  c,  and  is  of  less  length  than  the  mandrel 
and  when  applied  thereto  fits  upon  the  sleeve 
D  and  is  located  intermediate  of  the  ribs  61*.   75 

In  the  construction  shown  in  Fig.  3  the  man- 
drel B  is  of  uniform  taper  throughout  its  en- 
tire length,  having  no  ribs,  and  to  it  is  ap- 
plied a  sleeve  E,  of  greater  diameter  than  the 
mandrel,  but  having  its  ends  contracted,  as  80 
shown  at  e  e,  so  as  to  fit  snugly  ui^ou  it  to  pro- 
vide for  the  secure  attachment  of  the  two 
parts  by  the  use  of  glue  or  other  cement. 
The  sleeve  E,  intermediate  of  its  contracted 
ends,  is  of  uniform  taper  and  receives  the  85 
mandrel-cylinder  C  in  exactlj'  the  same  man- 
ner as  does  the  sleeve  D. 

When  the  sleeve  D  or  E  is  made  of  a  stiff 
fiber  paper  and  of  a  length  exceeding  but  lit- 
tle the  length  of  the  impression-cylinder,  it  90 
forms  a  firm  support  for  the  latter  and  yet 
yields  sufficiently^  under  the  pressure  due  to 
the  contraction  of  the  latter  to  remove  all 
danger  of  its  fracture.  In  applj'ing  the  cyl- 
inder to  the  mandrel  it  maj"  be  safely  forced  95 
thereux^on  sufficiently  to  somewhat  contract 
the  sleeve,  and  in  the  event  of  its  expansion 
by  the  warming  of  the  apartment  the  sleeve 
will  expand  to  its  normal  size,  and  hence  does 
not  lose  its  hold  upon  the  cylinder.  100 
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It  is  of  course  entirely  immaterial  whether 
the  mandrel,  intermediate  of  its  ends,  is  of 
uniform  taj)er  or  not,  and  if  desired  its  body 
portion  may  be  made  much  smaller  in  order 
to  lessen  its  weight. 

I  claim  as  mj^  invention — 

1.  The  combination  of  arigid  mandrel,  with 
a  flexible  sleeve  superimj)osed  upon  the  man- 
drel but  in  contact  therewith  at  its  ends  only, 
and  an  impression-cylinder  fitting  upon  the 
sleeve  and  being  located  wholly  between  the 
lines  of  contact  of  the  sleeve  with  the  mandrel . 

2.  In  a  mandrel  for  record  -  cj^linders  for 
graphophones  or  the  like,  the  combination 
with  a  rigid  core,  of  a  flexible  sleeve  super- 


imposed upon  the  core  and  in  contact  there- 
with at  its  ends  onl3^ 

3.  In  a  mandrel  for  record  -  cylinders  for 
graphophones  and  the  like,  the  combination 
with  a  core  having  an  annnlar  rib  at  each 
end,  of  a  flexible  sleeve  inclosing  the  core 
and  being  mounted  upon  its  ribs  and  spaced 
apart  from  its  intermediate  portions. 

In  testimonj^  whereof  I  affix  mj^  signature 
in  presence  of  two  witnesses. 

AVILLIAM  KAISTJNG. 

Witnesses: 

Louis  K.  Gillson, 
Hester  Baird. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,Thomas  H.  Macdonald, 
of  Bridgeport,  Connecticut,  have  invented 
new  and  useful  Improvements  in  Coin-Con- 
trolled Graphophones,  which  improvements 
are  fnlly  set  forth  in  the  following  specifica- 
tion. 

This  invention  has  reference  to  mechanism 
for  controlling  the  operation  of  a  graphophone 
by  dei:)osit  of  a  coin,  though  some  of  its  fea- 
tures maj^  be  applied  to  controlling  apparatus 
other  than  graphophones.  Its  main  object 
is  to  produce  a  simple  and  effective  control 
mechanism  not  liable  with  ordinary  care  to 
derangement  and  which  can  be  advanta- 
geouslj^  applied  to  a  spring-motor.  Bj^theim- 
lirovements  hereinafter  described  the  mecli- 
anism  is  much  simplified  in  construction  and 
greater  certainty  of  actioji  insured.  In  the  use 
of  mechanism  of  this  sort  the  following  op- 
erations have  to  be  performed  njion  the  de- 
posit of  the  proj)er  coin :  The  motor  is  started 
and  the  carriage  of  the  reproducer  engaged 
with  the  feed-screw.  The  reproducer  is  low- 
ered into  operative  contact  with  the  record- 
tablet.  When  the  cai'riage  reaches  the  end 
of  its  travel,  the  motor  is  arrested,  the  repro- 
ducer raised,  the  carriage  disengaged  from  the 
feed-screw  and  returned  to  its  normal  position. 
According  to  the  present  invention  a  spring- 
motor  is  emi:)loyed  to  operate  the  grapho- 
phone, and  this  motor  is  provided  witli  the 
usual  crank-handle  for  winding  the  spring. 
A  locking  device  is  also  ijrovided  whereby 

35  the  operation  of  the  crank-handle  is  prevented 
until  by  deposit  of  a  coin  in  the  coin-chute 
the  locking  device  is  released.  The  user  can 
now  wind  the  spring  until  the  limit-stop  is 
reached.     One  of  the  gears  of  the  winding 

40  mechanism  carries  or  actuates  a  device  which, 
when  the  spring  is  wound,  raises  the  lever  em- 
ployed on  ordinarj^ commercial  graphophones 
to  throw  the  I'eproducer  into  and  out  of  op- 
erative position  and  simultaneously  to  en- 

45  gage  the  carriage  with  or  disengage  it  from 
the  feed-screw.  When  the  device  (prefer- 
ably a  grooved  or  trough-shaped  bar)  which 
actuates  said  lever  is  raised,  it  is  caught  by 
a  suitable  latch,  and  the  latter  is  released  by 

50  contact  of  the  reproducer-carriage  when  the 
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latter  reaches  the  end  of  its  movement.  The 
bar  is  now  pulled  down  bj^  a  spring,  raising 
the  reproducer  and  disengaging  the  carriage, 
and  the  same  movement  applies  a  brake  to 
the  motor.  As  the  carriage  is  advanced  by  55 
the  feed-screw  it  puts  a  spring  under  tension, 
which  spring  returns  it  to  its  normal  position 
when  disengaged  from  the  feed-screw. 

Within  the  principles  of  this  invention  the 
various  parts  may  take  many  different  forms.  60 
The  construction  illustrated  in  the  accompa- 
nying drawings  is  deemed  the  best,  because 
it  can  be  applied  to  ordinary  graphophones 
and  spring-motors  in  common  use  without  ne- 
cessitating anj'  material  change  therein.  65 

In  the  drawings.  Figure  1  is  a  plan  view  of 
a  graphophone  provided  with  the  improved 
controlling  mechanism.  Fig.  2  is  a  front  ele- 
vation. Fig.  3  is  an  end  elevation;  and  Fig. 
4  is  a  similar  view,  parts  being  broken  away  70 
and  other  parts  shown  in  section. 

The  graphophone  shown  is  substantially 
like  that  illustrated  in  Letters  Patent  No. 
5fi0,290,  dated  October  13, 189G,  and  will  not 
require  particular  description.  The  spring-  75 
motor  maj'  likewise  be  of  any  approved  form. 
Its  arbors  are  supported  in  brackets  depend- 
ing from  a  bed-plate  A  of  the  machine.  It  is 
adapted  to  be  wound  \>y  a  crank-handle  B 
through  pinions  12  13  and  spur-gear  14,  the  80 
latter  being  on  the  arbor  15,  to  which  the  in- 
ner end  of  mainspring  C  is  attached.  Shaft 
15  carries  also  a  ratchet-wheel  IG,  upon  whicli 
normally  rests  b^'  gravity  a  detent  17,  pivoted 
to  the  bracket  A'.  This  detent  normallj'  85 
locks  the  winding-gear.  The  rear  end  18  of 
the  detent  or  lock  is  bifurcated  andembi'aces 
the  lower  end  of  the  coin-chute  B'.  The 
weight  of  a  coin  on  this  end  of  the  detent 
tilts  it  to  the  position  shown  in  full  lines,  90 
Fig.  4,  unlocking  the  winding -gear.  The 
detent  does  not  tilt  far  enough  to  drop  the 
coin,  being  arrested  by  contact  of  pin  19  on 
the  detent  with  the  end  of  a  pivoted  stop- 
arm  20,  which  is  held  by  the  tension  of  a  95 
spring  21.  This  spring  is  strong  enough  to 
resist  the  weight  of  the  coin ,  and  consequently 
during  the  winding  the  parts  remain  in  this 
position.  When  the  motor  is  running,  the 
stop-arm  is  lifted  against  the  pi-essure  of  its  100 
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spring,  so  that  the  coin  can  drop,  as  shown  in 
full  lines,  Fig.  4,  and  the  detent  17  return  to 
its  normal  j)osition.  This  operation  is  ef- 
fected by  a  pin  25  on  the  large  spur-gear  26, 
5  which  receives  motion  from  a  pinion  27  on 
arbor  15.  Wheels  26  27  are  so  proi)ortioned 
that  the  former  makes  but  one  turn  during 
the  winding  and  unwinding  of  the  spring. 
Arm  20  carries  a  pivoted  lug  28,  which  pin 

lo  25  lifts  and  passes  during  the  winding  with- 
out disturbing  the  arm.  During  the  reverse 
movement  pin  25  in  passing  the  lug  28  strikes 
the  end  thereof  and  lifts  arm  20,  xJermitting 
the  detent  to  tilt  further  and  di'op  the  coin, 

15  as  shown  in  dotted  lines,  Fig.  4. 

The  number  of  turns  of  the  mainspring  in 
winding  and  unwinding  is  limited  by  the  ac- 
tion of  a  wheel  30.  This  wheel  has  a  series 
of  teeth  extending  j^art  way  round  its  periph- 

20  erj,  one  of  which  is  engaged  at  each  turn  of 
the  arbor  15  bj'  a  pin  31  on  the  face  of  gear 
14.  The  number  of  these  teeth  fixes  the  num- 
ber of  turns  that  can  be  given  the  spring, 
since  when  pin  31  encounters  the  continuous 

25  portion  of  the  wheel  30  movement  in  that  di- 
rection is  arrested. 

The  driving-shaft  33  of  the  spring-motor  is 
connected,  as  usual,  bj'  a  belt  34  to  a  pulley 
on  the  mandrel-shaft  35  of  the  graphoiDhone, 

30  and  the  latter  shaft  communicates  motion  to 
the  feed-screw  36  in  the  usual  way.  The 
feed-screw  is  as  usual  inclosed  in  the  slide- 
tube  d,  upon  which  slides  the  reproducer-car- 
riage D,  tube  d  being  open  on  its  underside 

35  to  permit  engagement  of  the  nut  with  the 
feed-screw,  as  well  understood. 

E  represents  the  handle  or  device  by  which 
the  reproducer  F  is  moved  into  or  out  of  con- 
tact with  the   record-tablet  G  and  the  car- 

40  riage  simultaneous!}^  engaged  with  or  disen- 
gaged from  the  feed-screw.  These  parts  are 
all  well  understood,  and  being,  moreover,  de- 
scribed in  the  patent  above  referred  to,  call 
for  no  particular  description. 

45  The  operations  of  the  carriage  D  are  effected 
through  a  tilting  frame II,  pivoted  at  li.  The 
front  bar  Ji'  of  this  frame  extends  the  entire 
length  of  the  travel  of  the  reproducer-car- 
riage.    It  is  U-shai)ed  in  cross-section,  and 

50  the  end  of  handle  E  extends  into  the  recess. 
Hence  by  the  tilting  of  frame  11  the  handle 
may  be  thrown  up  or  down.  Tlie  frame  has 
an  arm  li^  extending  downwardly  through  a 
slot  in  tlie  bed-plate  and  into  the  path  of  a 

55  pin  38  on  the  large  spur-gear  26,  pin  38  being 
on  the  opposite  face  to  pin  25.  As  wheel 
26  turns  in  winding  the  mainspring  pin  38 
makes  contact  with  arm  h^,  gradually  tilting 
the  frame  H  against  the  pressure  of  a  special 

60  spi'ing  7t^.  This  movement  raises  the  bar  h' 
and  with  it  the  handle  E,  so  tliat  before  the 
winding  is  arrested  the  reproducer  F  is  low- 
ered into  operative  contact  with  the  record 
and  its  carriage  D  connected  with  the  feed- 

65  screw  and  ready  to  start.  It  is  necessary  to 
provide  means  for  keeping  the  frame  H  in 


this  position  during  the  whole  time  deter- 
mined for  the  forward  movement  of  the  re- 
pi'oducer.  This  is  effected  bj^  a  spring-catch 
k  in  the  form  of  a  hub  or  boss  attached  to  a  70 
rod  k'  by  a  set-screw  //',  rod  A;'  being  mounted 
to  slide  freelj^  in  a  i^erf orated  stud  m.  Rod 
k'  carries  another  boss  k^,  loose  thereon  and 
attached  to  boss  k'  by  a  plate  k^.  Between 
the  boss  A;'^  and  stud  m  is  a  spring  k^.  Catch  75 
k  normallj^  rests  against  the  side  of  a  finger 
/(,*,  which  is  part  of  frame  II;  but  when  the 
latter  is  raised  finger  /t^  moves  to  one  side  of 
the  catch  and  the  latter  springs  in  front  of 
it,  being  actuated  by  spring  k\  Frame  li  is  80 
thus  kept  in  its  elevated  position,  notwith- 
standing the  withdrawal  of  pin  38,  while  the 
motor  is  unwinding.  As  the  carriage  D  ap- 
proaches the  end  of  its  forward  movement  it 
makes  contact  with  the  end  of  the  rod  k'  and  85 
pushes  the  latch  7^  fi-om  in  front  of  finger  /i*. 
This  releases  frame  H,  which  is  immediately 
tilted  back  to  its  former  position  bj'  spring 
Ji^.  This  movement  reverses  the  handle  E, 
lifting  the  reproducer  and  disengaging  the  90 
carriage  f  i-om  the  feed-screw.  When  so  dis- 
engaged, the  spring  M  returns  the  carriage 
to  its  starting-point.  A  buffer  n  is  provided 
to  prevent  undue  shock  upon  the  ret-urn  of 
the  carriage.  95 

It  is  desirable  to  adjust  the  travel  of  the 
reproducer  to  the  length  of  the  sound-record 
at  the  time  on  the  machine,  these  records  be- 
ing of  variable  length.  To  this  end  the  pin 
A,'^can  be  adjusted  with  reference  to  the  catch  100 
k  by  loosening  the  set-screw  k^,  so  that  the 
pin  can  be  set  forward  or  back,  as  maj"  be  re- 
quired. After  the  can'iage  has  returned  the 
motor  maj'  run  on  until  arrested  by  the  stop- 
wheel  30,  as  already  explained;  butitispref-  105 
erable  to  arrest  the  motor  the  moment  the  car- 
riage is  released,  and  this  is  effected  by  the 
return  movement  of  the  bar  7t'  of  the  frame 
II  acting  upon  the  usual  brake-lever  N'  of  the 
spring-motor  through  a  sliding  frame  n.  no 

A  flexible  tube  P  runs  from  the  reproducer- 
carriage  to  an  upright  sound-conveying  tube 
P',  with  which  the  horn  or  bearing-tubes  are 
connected,  as  usual. 

The  operation  will  be  readily  understood.   115 
The  user  deposits  the  proper  coin  in  the  coin- 
chute.     It  falls  on  the  lock  or  detent  17  and 
tilts  the  latter,  unlocking  the  winding-gear. 
The  user  now  winds  the  spring-motor  until 
the  movement  of  the  winding-gear  is  arrested  1 20 
by  the  stop-wheel  30.     Frame  H  has  by  this 
time  been  tilted  and  latched  in  its  elevated 
position,  so  that  the  carriage  is  ready  to  start 
as  soon  as  the  user  lets  go  of  the  crank-han- 
dle.    The  carriage  runs  the  distance  deter-  125 
mined  by  iiosition  of  the  latch-pin  k\  upon 
reaching  which  latch  7i-  is  actuated,  releasing 
frame  II,  which  is  immediately  retracted  by 
its  spring,  raising  the  reproducer  and  disen- 
gaging its  carriage  from  the  feed-screw,  this  130 
movement  of  the  fi'ame  also  operating  the 
brake-lever.     The  carriage   is  retracted  by 
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its  spring  and  the  parts  are  all  in  position  for 
another  operation.  It  is  understood  that  the 
mechanism  is  properly  boxed,  so  that  access 
cannot  be  had  to  the  working  parts  by  un- 
5  authorized  persons. 

It  will  be  evident  that  substantial  parts  of 
the  control  mechanism  described  can  be  ap- 
plied to  motors  other  than  spring-motors,  al- 
though speciallj'  adapted  to  the  latter.     It 

lo  will  also  be  evident  that  modifications  may 
be  made  in  the  construction  of  different  i^arts 
of  the  mechanism  without  departing  from  the 
spirit  of  the  invention. 

Having  now  fully  described  my  invention, 

15  what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is — 

1.  The  combination  with  the  mainspring 
of  a  spring-motor,  and  with  aj)paratus  driven 
therebj*,  of  an  arbor  to  which  one  end  of  said 

20  mainspring  is  attached,  winding -gear  con- 
nected with  said  arbor  and  including  a  ratchet- 
wheel,  a  coin-chute,  and  a  detent  normallj- 
locking  said  wheel,  but  adapted  to  be  disen- 
gaged b}^  the  deposit  of  a  coin  in  said  chute, 

25  substantiallj'"  as  described. 

2.  The  combination  with  the  mainspring 
of  a  spring-motor,  and  with  apparatus  driven 
thereby',  of  an  arbor  to  which  one  end  of  said 
mainspring  is  attached,  winding -gear  con- 

30  nected  with  saidarborandincludingaratchet- 
wheel,  a  coin-chute,  a  detent  normally  lock- 
ing said  wheel,  but  adapted  to  be  disengaged 
by  the  deposit  of  a  coin  in  said  chute,  and  a 
stop  limiting  the  number  of  turns  given  said 

35  mainspring  in  winding,  substantial!}'  as  de- 
scribed. 

3.  The  combination  with  a  spring-motor, 
and  with  a  graiihophone  driven  thereby,  of  a 
winding-gear  for  said  motor,a  coin-controlled 

40  lock  for  said  winding-gear,  starting  mechan- 
ism for  the  grai^diojihone,  and  connections 
for  operating  said  mechanism  fi'om  said  wind- 
ing-gear, substantiall}?-  as  described. 

i.  The  combination  with  a  spring-motor, 

45  and  with  a  graphophone  driven  therebj',  of  a 
winding-gear  for  said  motor,  a  coin-controlled 
lock  for  said  winding-gear,  starting  mechan- 
ism for  the  graphoi^hone,  connections  for  op- 
erating said  mechanism  from  the  winding- 

50  gear,  where bj^  the  reproducer-carriage  of  the 
graphophone  is  connected  with  the  motor 
when  wound,  and  means  for  diseugaging  and 
returning  the  reproducer-carriage  on  reach- 
ing the  end  of  its  advance  movement,  sub- 

55  stantiallj'  as  described. 

5.  In  a  coin-controlled  graphoiihone,  the 
combination  with  amotor,  a  feed-screw  driven 
thereby,  the  reproducer  -  carriage,  and  the 
handle  for  engaging  said  carriage  with  said 

6r  feed-screw  and  for  disengaging  it  therefrom, 
of  a  movable  frame  controlling  said  handle, 
mechanism  controlled  bj'the  deposit  of  a  coin, 
for  moving  said  frame  in  one  direction,  means 
actuated  by  the  reproducer-carriage  on  reach- 

65  ing  the  end  of  its  forward  movement  for  re- 
turning said  frame  to  its  normal  position,  and 


means  for  returning  the  reproducer-carriage 
when  disengaged  from  the  feed-screw,  sub- 
stantially as  described. 

6.  In  a  graphophone,  the  combination  with  70 
the  motor,  the  feed-screw,  and  the  reproducer- 
carriage,  of  coin-controlled  mechanism  for 
starting  the  motor,  connections  operated  upon 
the  starting  of  the  motor  for  engaging  the  car- 
riage with  the  feed-screw,  means  operated  bj'  75 
l^ie  carriage  on  reaching  the  end  of  its  for- 
ward movement  for  disengaging  said  carriage 
from  the  feed-screw,  and  a  spring  for  return- 
ing the  carriage  when  disengaged,  substau- 
tiallj^  as  described.  80 

7.  In  a  coin-controlled  gra^jhophoue,  the 
combination  with  a  motor,  a  feed-screw  driven 
thereby,  the  reproducer -carriage,  and  the 
handle  for  engaging  said  carriage  with  said 
feed-screw  and  for  disengaging  it  therefrom,  85 
of  a  movable  frame  controlling  said  handle, 
mechanism  controlled  by  the  deiDOsit  of  a  coin , 
for  moving  said  frame  in  one  direction,  means 
actuated  by  the  reproducer-carriage  on  reach- 
ing the  end  of  its  forward  movement  for  re-  90 
turning  said  frame  to  its  normal  position, 
means  for  returning  the  reproducer-carriage 
when  disengaged  from  the  feed-screw,  and  a 
brake  for  arresting  the  motor  operated  bj^  the 
return  movement  of  said  frame,  substantially  95 
as  described. 

S.  The  combination  with  the  motor, the  feed- 
screw, the  reproducer-carriage,  and  the  han- 
dle for  engaging  the  carriage  with  and  disen- 
gaging it  from  the  feed-screw,  of  a  movable  100 
frame  controlling  said  handle,  coin-controlled 
mechanism  for  moving  said  frame  in  the  di- 
rection to  engage  the  carriage  with  the  feed- 
screw, a  spring-latch  for  holding  the  frame 
in  its  operative  position,  said  latch  having  a  105 
part  acted  upon  bj'  the  carriage  on  reaching 
the  end  of  its  movement  to  disengage  it  from 
said  frame,  and  a  spring  for  returning  the 
frame  and  releasing  the  carriage,  substan- 
tially as  described,  no 

9.  The  combination  with  a  spring-motor,  of 
winding-gear  therefor,  a  coin-chute,  a  latch 
for  locking  said  winding-gear  having  an  end 
projecting  into  the  chute,  so  that  the  weight 

of  a  coin  tilLs  the  latch  and  unlocks  the  driv-  115 
ing-gear,  a  stop  to  prevent  the  latch  tilting 
so  far  as  to  drop  the  coin,  and  connections 
operated  by  said  motor  to  remove  said  stop 
and  permit  the  dropiiing  of  the  coin,  substan- 
tially as  described.  120 

10.  In  combination  with  the  spring-motor 
and  winding-gear,  a  lock  for  said  gear  adapted 
to  be  released  bj^  the  deposit  of  a  coin,  a  stop- 
wheel  having  a  series  of  teeth  in  part  of  its 
periijherj',  and  a  pin  on  one  of  the  wheels  of  125 
the  winding-gear  for  engaging  at  each  turn 
one  of  the  teeth  of  the  stop-wheel,  substan- 
tially as  described. 

11.  The  combination  with  the  spring-motor, 
the  feed-screw  and  the  reproducer-carriage  130 
having  a  hai\dle  for  connecting  the  carriage 
and  disconnecting  it  from  the  feed-screw,  of 
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a  tilting  frame  coutroUing  said  handle,  coin- 
controlled  winding-gear  for  said  motor,  con- 
nections from  said  winding-gear  to  tilt  said 
frame  so  as  to  connect  the  carriage  with  the 
feed-screw,  means  for  disconnecting  the  car- 
riage from  the  feed-screw,  and  means  for  re- 
tui-ning  the  carriage  to  its  starting-point,  snb- 
stantiailj^  as  described. 


In  testimony  whereof  I  have  signed  this 
specification  iu  the  presence  of  two  snbscrib-  lo 
ing  witnesses. 

T.  II.  MACDONALD. 

Witnesses: 

Alice  B.  Keough, 
S.  L.  Cordon. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  II.  Macdon- 
ALD,  of   Bridgeport,   Connecticut,  have  in- 
vented   new  and   useful   Improvements   in 
S  Speed-Regulators  for  Motors,  which  are  fully 
set  forth  in  the  following  specification. 

This  invention  has  reference  particularlj^ 
to  spring-motoi's,  though  applicable  to  other 
motors,  the  object  thereof  being  to  secure 

to  uniformity  of  operation  with  facilitj^  for  ad- 
justment within  the  desired  limits.  The  in- 
vention was  designed  more  particularlj'  for 
graphophones  to  meet  the  imperative  neces- 
sity of  uniform  running  speed  in  recording 

15  and  rei)roducing,  but  is,  of  course,  applicable 
to  motors  emploj^ed  for.  other  i:)urposes.  As 
is  well  known,  in  the  use  of  graphophones 
the  slightest  deviation  from  a  uniform  speed 
in  running  causes  alteration  of  the  x^itch  or 

20  key  of  the  sounds,  wiiich  in  musical  records 
is  a  grave  defect.  Consequently  it  is  neces- 
sary to  i)rovide  the  motors  for  such  machines 
with  speed-controlling  devices  which  perform 
their  functions  with  great  exactness. 

25  Prior  to  this  invention  attempts  to  apply 
spring-motors  to  driving  graphophones  have 
not  produced  satisfactory  results,  mainly  for 
lack  of  governing  devices  which  would  release 
the  stored  power  of  the  spring  with  uniform- 

30  ity  during  the  entire  period  of  the  exi^ansion 
of  the  spring,  which  operates  with  constantlj'- 
diminishing  force. 

Spring-motors  are  usually  controlled  by 
governors  operating  on  the  principle  of  an 

35  escapement,  but  such  governors  lack  the  pre- 
cision and  certainty  desired.  According  to 
the  present  invention  the  speed,  of  the  driv- 
ing-shaft of  the  motor  is  i-egulated  and  con- 
trolled  by  a  friction   device,  the   pressure 

40  which  gives  rise  to  the  f  I'iction  being  furnished 
by  the  spring  itself.  It  is  found,  after  exten- 
sive practical  use,  that,  by  the  means  herein 
described,  the  expanding  force  of  a  coiled 
spring  can  be  successfully  applied  to  driving 

45  graphophones  with  the  uniformity  necessarj' 
for  the  uses  to  which  those  instruments  are 
put. 

The  princii)le  of  the  invention  may  be  car- 
ried out  in  various  forms  of  devices,  and  I  will 

50  herein  describe  a  form  that  has  given  good  re- 
sults in  practice.    Tlie  driving-shaft  (or  it  may 
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be  another  convenient  shaft  geared  thereto)  is 
provided  with  a  device,  such  as  a  disk,  con- 
nected to  rotate  with  the  shaft,  but  capable 
of  assuming  different  iDositions  lengthwise  55 
thereof.  This  device  has  mechanical  con- 
nections with  said  shaft  whereby  its  position 
lengthwise  thereof  is  automaticalliM'aried  by 
the  motion  of  the  shaft.  These  connections 
are  perfectly  flexible  sni^ports  carrying  cen-  60 
trifugal  balls,  as  in  the  common  governor. 
Cooperating  with  this  disk  is  a  friction  device, 
such  as  a  stud  or  pin,  preferably  of  leather, 
or  having  an  acting  face  covered  with  leather 
or  similar  material.  This  device  is  relativelj'^  65 
stationarj'-  and  its  function  is  to  act  as  a 
break  against  the  revolving  disk.  When  the 
motor  is  started,  the  movement  of  the  cen- 
trifugal balls  brings  the  disk  in  contact  with 
the  leather  pin  or  stud  with  a  pressure  that  is  70 
proportional  to  the  force  of  the  motor,  thus 
maintaining  a  uniform  speed  bj'  exerting  a 
constant  check  upon  the  force  driving  the 
shaft. 

In  all  governing  mechanism  of  various 
sorts  which  act,  when  excess  of  speed  is  de- 
veloped, by  cutting  off  the  power  or  (which  is 
equivalent)  bj^  disconnecting  momentarily 
the  driven  mechanism  from  the  x)rime  motor, 
thus  bringing  it  down  to  the  normal,  there  is  So 
always  a  fall  to  a  certain  degree  below  the 
normal  speed  before  the  governor  can  act  to 
restore  the  connection,  and  thus,  while  aver- 
age uniformitj'  of  speed  is  maintained  there 
is  usuallj'  a  rhythmical  variation  which  is  ob-  85 
jectionable  when  the  instrument  is  used  for 
reproductions. 

In  the  mechanism  constructed  in  accord- 
ance with  this  invention  the  power  of  the 
spring  is  constantly'  exerted  on  the  shaft  and 
the  speed  of  the  latter  kept  down  to  the  nor- 
mal by  a  constantly-acting  friction  device, 
the  friction  varying  in  direct  ratio  with  the 
power  of  the  spring. 

The  relativelj^  stationary  member  of  tlie 
friction  device  is  adjustable  to  vary  the  nor- 
mal I'ate  of  speed,  the  construction  permit- 
ting about  the  same  amount  of  iiressure  to 
be  developed  against  the  shaft  at  low  as  at 
high  speeds.  This  adjustable  member  maj^ 
be  carried  by  a  screw  in  a  threaded  socket. 
The  adjustable  stud  or  pressure  device  also 
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serves  as  a  stopping  device,  being  connected 
witli  a  button  or  other  convenient  switch,  so 
that  it  can  be  thrown  against  the  disk  with 
pressure  sulficient  to  arrest  the  shaft.  In 
5  such  case  a  sirring  is  provided  to  return  it  to 
the  iDoint  to  Avhich  it  has  been  adjusted  for 
speed,  this  adjustment  not  beingdisturbed  hy 
the  use  of  the  device  for  stopping  tlie  motor. 
In  the  accompauj'ing  drawings,  Figure  1 

10  illustrates  in  front  elevation  a  spring-motor 
for  grajihophones  constructed  in  accordance 
with  my  invention.  Fig.  2  is  an  end  view  of 
the  governing  mechanism,  and  Fig.  3  is  a  de- 
tail in  plan. 

15  L  represents  the  bed -plate  of  a  grapho- 
l^hone  by  which  the  motor  is  supported. 

B  represents  a  mainspring,  and  C  C"  repre- 
sent a  train  of  gears  by  which  motion  is  com- 
municated to  the  driving-pulley  and  to  the 

2  0  shaft  A,  upon  Avhich  the  centrifugal  governor 
is  mounted.  The  centrifugal  balls  G  are  car- 
ried by  springs  g,  attached  at  one  end  to  the 
sleeve  F,  loosely  mounted  on  shaft  A,  and  at 
the  other  to  the  collar  g',  fixed  to  said  shaft. 

25  To  sleeve  F  is  attached  a  disk  D,  which  con- 
stitutes one  member  of  the  frictional  regu- 
lating device,  and  adjaceut  to  this  disk  is  the 
relatively  stationary  member,  shown  as  a  stud 
d,  preferably  of  leather  or  other  comijara- 

30  tively  soft  material.  It  will  be  obvious  that 
as  the  shaft  A  rotates  the  balls  G  will  by  cen- 
trifugal force  move  outwai-d  from  the  shaft, 
bending  springs  ry  and  pressing  disk  D  against 
stud  d  with  a  force  proportional  to  the  speed 

35  of  rotation.  When  the  motor  is  started,  the 
disk  D  moves  to  the  i-ight  until  its  face  makes 
contact  with  the  stud,  and  these  surfaces  are 
in  contact  during  the  whole  time  the  motor  is 
running.    The  degree  of  pressure  depends  on 

40  the  torque  of  shaft  A  and  the  resistance  of 
the  driven  mechanism,  and  if  there  be  any 
iri-egularity  in  either  the  result  will  be  ap- 
parent not  in  a  variation  of  the  speed  of  the 
motor,  but  in  a  variation  of  the  pressure  be- 

45  tween  the  members  of  the  frictional  regu- 
lator which  are  in  constant  coutact. 

As  shown,  the  friction  pin  or  stud  d  is  car- 
ried by  an  arm  li'^,  attached  to  a  rock-shaft  n. 
Rock-shaft  n  also  carries  a  bell-crank  lever  p, 

50  one  arm  of  which  extends  under  the  lower 
end  of  the  adjusting-screw  h,  provided  with 
the  adjusting-button  K.  A  spii'al  spring  q  is 
provided,  tending  to  throw  the  arm  2'>  against 
screw  A;,  as  indicated  in  dotted  lines  in  Fig. 

55  2,  thus  fixing  the  position  of  stud  d  with  re- 
spect to  disk  D.     It  will  be  seen  that  this  po- 
sition could  be  varied  by  turning  button  K. 
The  mechanism  has  a  further  function  as  a 
starting  and  stopping  device.     For  tliis  pur- 

60  pose  a  link  R  is  attached  at  one  end  to  the 
vertical  arm  of  bell-crank  lever  p  and  at  the 
other  to  a  crank-arm  S  on  a  shaft  T,  which  is 
also  provided  with  a  switch  arm  or  handle  t. 
Link  R  is  made  extensible  by  forming  a  por- 

65  tion  thereof  as  a  stiif  helical  spring  r:  When 
handle  t  is  turned  to.  the  position  indicated 
in  Figs.  1  and  3,  lever  p  is  turned,  causing 


stud  d  to  bear  with  the  pressure  of  the  strong 
spring  r  against  the  disk  D,  thus  arresting 
the  motion  by  a  brake  action.  Tlie  motor-  70 
shaft  is  shown  in  Fig.  1  as  being  thus  ar- 
rested. When  the  position  of  handle  t  is  re- 
versed, spring  q  returns  leverp  to  its  normal 
X^osition  against  screw  Ic.  Thus  the  stopping 
and  starting  of  the  motor  can  be  effected  75 
without  changing  the  speed  adjustment. 

From  the  foregoing  description  and  the 
illustrations  given  of  j)ractical  embodiments 
of  my  invention  it  Avill  be  evident  that  other 
modifications  in  the  forms  and  dispensations  80 
of  the  i^arts  ma.y  be  made,  these  matter's  of 
detail  being  in  some  degree  controlled  bj'  the 
construction  of  the  motor  to  which  the  im- 
pi'oved  regulator  is  applied. 

Having  thus  described  my  invention,  what  85 
I  claim  as  new,  and  desire  to  secure  hy  Letters 
Patent,  is — 

1.  In  a  spring-motor,  the  combination  with 
the  main  driving-spring  thereof,  of  a  friction 
speed-regulator  comprising  a  relativelj'  sta-  90 
tionary  member,  means  for  adjusting  thei)o- 
sition  thereof,  a  relatively  movable  member, 
connections  whereby  the  spring  presses  the 
two  members  of  the  regulator  together,  and 
means  for  pressing  the  two  members  forcibly  95 
together  to  stop  the  motor  Avithout  changing 
the  adjustment  for  sx^eed,  substantially  as 
described. 

2.  A  si^eed-governor  for  motors,  comprising 

in  combination  a  shaft  driven  hy  the  motor,   100 
a  disk  rotating  with  said  shaft  but  movable 
lengthwise  thereof,  centrifugal  devices  for 
moving  the   disk  lengthwise  of  the   shaft, 
a  relatively  stationarj^  friction  deAiee  Avith 
which  said  disk  engages,  means  for  adi'isting  105 
the  position  of  said  device  to  determ'"'^  the 
rate  of  speed  of  the  motor,  and  indep^ 
means  for  moving  said  doAaee  into  ei.^ci^<i- 
ment  Avith  said  disk  Avith  force  sufficient  to 
arrest  the  motor,  substantially  as  desc     -ed.   no 

3.  A  speed-goA' ernor  for  motors,  comprising 
in  combination  a  shaft  driven  by  the  motor, 
a  disk  rotating  with  said  shaft,  centrifugal 
devices  for  A^arying  the  XDCsition  of  said  disk 
lengthwise  of  said  shaft  according  to  the  115 
speed  of  the  latter,  a  leA'er  controlling  a  fric- 
tion deAdce  for  engaging  said  disk,  an  ar'  .0- 
ing-screw,  a  spring  norraallj'^  keeping  said  le- 
A'er  in  contact  Avith  said  screw,  and  means  for 
OA'ercoming  said  spring  and  forcibly  press-  120 
ingsaid  friction  device  against  said  disk,Avith- 
out  disturbing  the  i^osition  of  said  adjusting- 
screw,  substantially  as  described. 

4.  In  a  frictional  sjpeed-regulator  for  mo- 
tors, the  combination  Avith  one  of  the  motor-  125 
shafts  of  a  dislc  rotating  therewith,  connec- 
tions for  displacing  the  disk  longitudinally 

of  said  shaft  by  the  motion  of  the  latter,  said 
disk  constituting  one  member  of  the  frictional 
regulator,  a  friction  deAuce  or  studconstitut-  130 
ing  the  other  member,  adjusting  mechanism 
for  regulating  the  noimial  position  of  said  stud 
relative  to  said  disk  therebj^  determining  the 
speed  of  the  motor,  and  means  indeiiendent  of 
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said  adjustiug  mechanism,  for  pressing  said 
stnd  forcibly  against  said  disk,  therebj^  stop- 
liing  the  motor,  substantially  as  described. 

5.  The  combination  Avith  the  shaft,  the  disk 
constituting  one  member  of  a  f  rietional  speed- 
regulator,  said  disk  being  connected  with  said 
shaft  as  sj^ecified,  a  stud  forming  the  other 
member  of  said  regulator,  a  holder  therefor,  a 
two-arm  lever  connected  with  said  holder,  an 
adjusting  device  acting  on  one  arm  of  said 
lever  but  disconnected  therefrom,  and  a 
switch  arm  or  handle  connected  with  the  other 


arm  of  said  lever,  wherebj^  said  stud  may  be 
forcibly  pressed  against  said  disk  to  stop  the 
motor  without  disturbing  the  said  adjusting- 
device,  substantially  as  described. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  IT.  MACDONALD. 

Witnesses : 

Clement  March, 
g.  l.  iiubbell. 
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To  all  wliom  it  may  concern: 

Be  it  known  that  I,  Thomas  L.  Dexxis,  Jr., 
a  citizen  of  the  United  States,  and  a  resident 
of  Brooklyn,  in  the  county  of  Kings  and  State 
5  of  Kew  York,  have  invented  certain  new  and 
useful  Improvements  in  Phonographs,  of 
which  the  following  is  a  specification. 

3Iy  invention,  while  relating  to  that  class 
of  machines  or  instruments  known  as  "pho- 

10  nographs,"  has  reference  more  particularly  to 
the  means  made  use  of  for  causing  the  trav- 
eling diaphragm  to  return  to  its  initial  posi- 
tion with  respect  to  the  record-cylinder  after 
having  completed  its  course  along  the  length 

15  of  that  cylinder,  and  has  for  its  object  to  pro- 
vide an  automaticalh'-operating  switchback 
mechanism  which  at  the  completion  of  the 
forward  travel  of  the  diaphragm  and  its  sup- 
porting carrier  or  arm  shall  disconnect  the 

20  feeding  mechanism  and  cause  the  diaphragm 
to  rapidlj-  resume  its  initial  position  and,  if 
needful,  to  then  automaticallj'  disconnect  the 
backward  -  carrying  devices  and  bring  the 
feeding  mechanism  again  into  action. 

25  To  accomplish  all  of  this  and  to  secure 
other  and  further  advantages  in  the  matters 
of  construction,  operation,  and  use,  mj-  im- 
provements involve  certain  novel  and  useful 
arrangements  or  combinations  of  parts,  pe- 

30  culiarities  of  construction,  and  principles  of 
operation,  all  as  will  be  hereinafter  more  fully 
described,  and  then  pointed  out  in  the  sub- 
joined claims. 

Referring  to  the  accompanjing  drawings, 

35  which  form  a  part  of  this  specification.  Fig- 
ure 1  is  a  plan  or  toj)  view  of  an  ordinary  form 
of  phonograph,  showing  my  improvements 
applied  in  connection  therewith,  the  dia- 
phragm being  represented  at  a  point  near  the 

40  completion  of  its  forward  course;  Fig.  2, aside 
elevation  thereof  with  portions  at  the  left  of 
Fig.  1  omitted  and  illustrating  in  dotted  lines 
different  i)ositions  assumed  by  the  tripping 
mechanism;  Fig.  3,  an  end  view,  partly  in 

45  section  and  partly  in  elevation,  showing  the 
feeding-nut  in  and  out  of  engagement  with 
the  feeding-screw  and  indicating  the  course 
of  the  belt  or  other  connection  bj"  which  the 
retracting-screw  may  be  driven ;  and  Figs,  i 

50  and  5,  side  and  end  views,  respectively,  of  the 
extremity  of  the  diaphragm  carrier  or  arm,  the 
latter  figui'e  representing  the  spring  applied 


thereon  and  both  figures  omitting  the  revolv- 
ing tripper  shown  in  Figs.  1  and  2. 

In  all  the  figures  like  letters  of  reference  are  55 
employed  to  designate  corresponding  parts. 

A  indicates  the  record-cylinder,  and  B  the 
shaft  through  which  it  is  rotated  at  the  re- 
quired times.  This  shaft  is  mounted  on  suit- 
able centers  &&or  in  other  appropriate  bear-  60 
ings  secured  to  or  forming  parts  of  the  bed  of 
the  machine  and  is  provided  with  the  usual 
feed-thread  &',  extending  throughout  a  jpor- 
tion  of  its  length,  and  with  a  pulley  \r  at  one 
of  its  ends,  through  which  its  rotation  is  ef-  65 
fected  from  tlie  motor  or  other  source  of 
power  by  a  belt  or  other  equivalent  form  of 
motion-transmitting  devices. 

Arranged  in  parallelism  with  the  shaft  B 
is  a  guide-rod  C,  upon  which  is  fitted  to  slide  70 
a  sleeve  D.     This  sleeve  is  provided  at  one 
of  its  ends  with  the  segmental  nut  (7,  that  en- 
gages at  the  appropriate  times  with  the  feed- 
thread  \)\  and  at  its  other  with  the  carrier  or 
arm  d~,  which,  extending  over  the  record-  75 
cylinder   A,    carries,    in    a    suitable    frame 
formed  therein,  the  diaphragm  E  and  is  nor- 
mally supported  at  its  free  end  from  the  slide 
a  on  the  base  of  the  machine,  when  the  dia- 
phragm is  being  fed  over  the  record-cylinder,  80 
by  a  lug  or  strut  l)\  depending  from  its  under 
side,  as  shown.     As  thus  arranged  when  the 
segmental  nut  d  is  brought  into  engagement 
with  the  feed-thread  V  and  the  shaft  B  is  ro- 
tated in  the  proper  direction  the  record-cyl-  85 
inder  will  be. similarly' rotated  and  the  dia- 
phragm, with  its  carrier  or  arm,  fed  forward 
along  the  same,  bringing  the  projecting  stylus 
on  its  under  side  into  engagement  with  the 
surface  thereof,  and  thereby  permitting  of  90 
either  the  formation  of  aj)propriate  indenta- 
tions in  such  surface  bj"  the  applications  of 
the  requisite  vibrations  to  the  diaphragm  or 
of  the  reproduction  of  the  tones  or  speech 
corresponding  to   such  indentation  if  pre-  95 
viously  formed,  as  may  be  desired. 

The  several  parts  as  thus  far  described, 
while  cooperating  to  produce  the  results  speci- 
fied, pos.sess  no  novelty  in  themselves,  but 
are  or  may  be  the  same  as  those  heretofore  in  100 
use  and  require  no  f  urther  descrij)tion  herein. 

My  invention,  on  the  other  hand,  as  above 
indicated,  relates  to  the  means  whereby  the 
diaphragm  is  caused  to  return  to  its  initial 
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positiou  autoraatically  after  having  been  fed 
over  and  along  tlie  record-cylinder  A,  and  to 
this  end  I  make  nse  of  the  screw-shaft  F, 
which  is  journaled  in  suitable  bearings  h, 
5  formed  in  the  stand  H  in  j)arallel  relationship 
to  the  shaft  B,  from  which  latter  the  shaft  F 
is  rotated  through  the  intermediaries  of  the 
belt  c  and  the  pullej^s  h^  and  /,  with  which 
such  shafts  are  respectively  provided.    In  my 

10  preferred  form  of  construction  I  find  it  con- 
venient to  make  the  screw-thread  of  this  shaft 
F  rnn  in  a  different  direction  from  that  of  the 
shaft  B — as,  for  instance,  make  it  a  left-hand 
thread  if  the  thread  l>'  is  a  right-hand  one— 

15  and  to  rotate  the  two  shafts  in  the  same  di- 
rection, but  this  is  unessential,  and  both  of 
the  threads  may  be  of  the  same  hand,  in  which 
event  the  two  shafts  will  be  rotated  in  oppo- 
site directions;  but  however  the  threads  of 

20  these  two  shafts  may  be  disposed  with  re- 
spect to  one  another  I  find  it  desirable  to 
make  the  pitch  of  the  thread  of  the  screw- 
shaft  F  considerably  greater  than  that  of  the 
thread  of  the  shaft  B,  whereby  to  insure  of  a 

25  greater  speed  of  travel  of  the  diaphragm  when 
moving  back  to  its  initial  position  under  the 
operation  of  the  former  thread. 

Cooperating  with  the  screw-shaft  F  is  a  tri- 
armed  tripper  I,  the  arms  of  which  are  simi- 

30  lar  and  preferablj^  disposed  at  equal  distances 
apart  around  its  axis.  This  tripper  is  piv- 
oted to  the  free  end  of  the  carrier  or  arm  cV, 
which  is  extended  sufficiently  bej'ond  the  sup- 
porting lug  or  strut  h^  to  bring  the  former  ap- 

35  proximately  over  the  axis  of  the  shaft  F  and 
is  provided  at  its  extreme  end  with  an  up- 
turned ear  h^  for  reception  of  the  screw  h^, 
upon  which  such  tripper  is  pivoted. 

In  the  construction  of  the  tripper  the  arms 

40  are  made  of  such  length  that  when  either  is 
forced  into  a  vertical  position  and  is  in  en- 
gagement with  the  thread  of  the  screw-shaft  F 
it  will  elevate  the  free  end  of  the  carrier  or 
arm  d^  with  the  diaphragm  and  other  attach- 

45  ments  to  such  an  extent  as  to  make  them  clear 
the  reeord-cjdinder  during  their  retracting 
movement  and  at  the  same  time  disengage 
the  segmental  nut  d  from  engagement  with 
the  feed-thread  h'  of  the  shaft  B,  as  indicated 

50  in  dotted  lines  in  Fig.  3.  As  thus  constructed 
and  arranged  the  plane  of  rotation  of  the 
tripj)er  is  approximately  coincident  with  a 
plane  passing  longitudinally  through  the  axis 
of  the  shaft  F,  and  in  order  to  insure  the 

5  5  proper  engagement  of  its  arms  with  the  thread 
of  such  shaft  I  find  it  convenient  to  equip 
each  of  their  extremities  Avith  a  short  trans- 
verseh'-arranged  cylindrical  portion  7i', which 
is  provided  with  a  circular  notch  h^  in  its  side, 

60  whCi^-ebj^  to  straddle  and  receive  the  upper 
portion  of  the  thread  of  the  screw-shaft  F,  as 
shown  in  Fig.  1. 

In  addition  to  the  transversely-arranged  cy- 
lindrical portion  h'  each  of  the  arms  of  this 

65  tripper  is  likewise  provided  with  a  pin  //,*,  pro- 
jecting outwardl}^  from  its  rear  side  for  coop- 
eration with  the  holding-spring  /,  which  is  se- 


cured to  the  under  side  of  the  free  end  of  the 
carrier  or  arm  d~,  in  close  relationship  to  the 
plane  of  rotation  of  the  inner  face  of  the  trip-  70 
per,  by  a  screw  /'.  As  thus  disposed  each  of 
the  pins  li^  will  be  brought  into  engagement 
with  the  sirring  i  in  succession  as  the  tripper 
is  rotated  upon  its  pivot  and  the  movement 
of  the  same  arrested  until  the  spring  is  bent  75 
inward  away  from  the  path  of  travel  of  said 
pins,  when  such  rotation  will  be  resumed,  and 
so  on. 

With  the  tripper  I  and  spring  i  ai'e  em- 
ploj'ed  stops  Ix  and  I,  the  former  of  which  is  80 
made  in  the  form  of  a  plate-spring  and  is  sup- 
ported from  some  convenient  part  of  the  ma- 
chine, as  from  the  base-plate  thereof,  in  line 
with  the  travel  of  the  tripper,  by  a  stand  h', 
while  the  latter  is  preferablj^  made  from  a  85 
rigid  bar  in  L  shape  and  so  secured  to  the  base- 
plate of  the  machine  as  to  bring  the  extremitj^ 
of  its  free  end  into  and  slightly  across  the  line 
of  travel  of  the  spring  /. 

The  several  i^arts  being  constructed  and  90 
arranged,  as  above  explained,  with  the  trip- 
per I  in  the  position  shown  in  full  lines  in  Fig. 
2,  the  operation  of  the  machine  will  be  as  fol- 
lows: On  rotating  the  shaft  B  in  the  proper 
direction  the  record-cylinder  will  be  similarly  95 
rotated  and  the  diaphragm  carried  over  and 
along  the  same  until  the  upper  surface  of  the 
arm  of   the  tripper  I  that  is  in  advance  is 
brought  into  contact  with  the  under  side  of 
the  spring-stop  h  and  the  tripper  so  rotated  iod 
thereby  as  to  force  the  extremity  of  that  arm 
down  into  engagement  with  the  thread  of  the 
screw-shaft  F,  or  into  the  positions  shown  by 
dotted  lines  at  the  right  of  Fig.  2.     The  arm 
of  the  tripper  having  been  thus  brought  into  105 
engagement  with  the  thread  of  this  screw  will 
be  carried  along  with  it  as  such  shaft  is  ro- 
tated and  the  tripper  rotated  upon  its  axis 
until  such  arm  is  carried  into  a  vertical  posi- 
tion, or  into  the  position  shown  by  dotted  lines  1 1  o 
at  the  left  of  Fig.  2,  the  result  of  which  will 
be  to  raise  the  free  end  of  the  carrier  or  arm 
d~  with  the  diaphi-agm  and  thereby  disengage 
the  segmental  nut  d  from  the  thread  h'  of  the 
shaft  B  and  stop  the  further  feeding  of  the  115 
diaphragm  along  the  record-cylinder.     The 
arm  of  the  tripper  engaged  with  the  screw- 
shaft  F  having  been  carried  thereby  into  a 
vertical  position,  the  pin  Zi*  of  the  next  pre- 
ceding arm  of  the  tripper  in  the  direction  of  120 
its  rotation  will  be  brought  into  contact  with 
the  spring  /,  the  resistance  of  which  is  suffi- 
cient to  prevent  the  further  turning  of  the 
tripper.     As  a  consequence  of  this  the  ele- 
vateddiaphragm,withthetripperand  the  seg-  125 
mental  nut,  will  be  carried  back  until  in  its 
backward  movement  the  spring  i  is  brought 
into  contact  with  the  free  end  of  the  stop  /, 
when  the  further  backward  movement  of  the 
parts  will  cause  the  said  spring  to  move  in-  130 
ward,  releasing  the  pin  /(''  from  engagement 
therewith  and  allowing  of  the  rotation  of  the 
tripper  upon  its  axis,  together  with  the  dis- 
engagement of  the  arm  of  the  tripper  from 
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the  tliread  of  the  screw-shaft  F  and  the  re- 
turn of  the  diaphragm  and  the  other  parts  to 
their  normal  positions,  with  the  segmental 
nut  into  engagement  with  the  thread  5'  of  the 
5  shaft  B  ready  for  another  forward  movement, 
and  so  on. 

In  some  instances  I  find  it  convenient  to 
secure  the  stand  H  fixedly  to  the  bed  of  the 
machine.     I  prefer,  however,  to  i^rovide  for 

CO  its  vertical  adjustment,  wherebj^  to  insure  of 
the  proper  engagement  and  disengagement  of 
the  segmental  nut  with  the  thread  b'  of  the 
shaft  B  by  the  operation  of  the  tripper  I,  and 
for  this  purpose  I  make  use  of  the  adjusting- 

£5  screws  rii  and  n,  the  former  of  which  I  prefer- 
ablj' insert  into  threaded  orifices  upward  from 
the  under  side  of  the  stand  and  the  latter  of 
which  is  iirovided  with  a  milled  head  and  is 
inserted  downward  from  the  upper  side  of 

20  such  stand,  as  shown.  When  this  arrange- 
ment of  adjusting-screws  is  employed,  I  find 
it  desirable  to  secure  the  stand  H  to  the  base 
of  the  machine  by  a  screw  o,  passing  down 
through  the  center  of  the  former  and  eugag- 

25  ing  with  its  free  end  the  base  below. 

From  tlie  foregoing  it  will  be  seen  that  the 
improvements  are  simple  in  construction,  ef- 
ficient in  operation,  and  well  calculated  to  an- 
swer all  the  purposes  or  objects  of  the  inven- 

30  tion  hereinbefore  alluded  to. 

Although  in  the  foregoing  I  have  described 
the  best  means  contemplated  by  me  for  car- 
rying my  invention  into  practice,  1  wish  it 
distinctlj'  understood  that  I  do  not  limit  my- 

35  self  strictl3^thereto,  but  reserve  to  myself  the 
right  to  modify  the  same  in  various  ways 
without  departing  from  the  spirit  thereof. 

Having  now  fully  described  mj^  invention 
and  specified  certain  of  the  ways  in  which  it 

40  is  or  may  be  carried  into  effect,  I  claim  as 
new  and  desire  to  secure  bj'  Letters  Patent — 

1.  In  a  phonograph,  a  rotatable  tripper  com- 
bined with  the  diapliragm-carrier,  and  a  sta- 
tionary stop,  with  which  such  tripper  engages 

45  and  is  rotated  to  effect  the  elevation  of  the 
carrier  at  the  completion  of  its  forward  travel, 
substantially  as  and  for  the  purposes  set  forth. 

2.  In  combination,  with  the  diaphragm- 
cari'ier  having  a  rotatable  tripper,  a  screw- 


shaft  for  returning  the  carrier,  and  means  50 
substantially  as  described  for  compelling  the 
tripper  to  rotate  and  engage  with  the  shaft 
at  the  time,  and  substantially  in  the  manner, 
set  forth. 

3.  The  diaphragm-carrier,  a  revolving  trip-  55 
per  mounted  thereon,  a  stationary  stop  hav- 
ing a  spring  for  turning  the  trii)i)er,  and  a 
threaded  shaft  for  engaging  an  arm  of  said 
tripper  and  moving  the  same,  the  parts  being- 
combined  substantially  as  shown  and  de-  60 
scribed. 

4.  In  combination,  with  the  revolving  trip- 
per mounted  on  an  arm  of  the  diaphragm-car- 
rier, a  resistance-spring  also  mounted  on  said 
arm  and  arranged  to  bear  against  a  iDin  or  65 
projection  on  the  tripper  to  limit  its  move- 
ment, substantiallj'  in  the  manner  and  for  the 
IJurposes  set  forth. 

5.  The  revolving  tripper  having  the  pins  or 
projections,  a  resistance-spring  for  bearing  70 
against  either  of  the  pins,  and  a  stop  against 
which  the  spring  is  borne  to  release  the  pin, 
combined  and  arranged  for  operation  sub- 
stantially as  described  and  for  the  purposes 
set  forth.  75 

6.  In  a  phonograph,  a  feeding-screw,  feed- 
ing-nut, diaphragm  -  carrier,  an  automatic- 
allj'-operating  switching  and  tripping  mech- 
anism aj)plied  on  said  carrier,  and  revolving 
threaded  shaft  for  engaging  the  tripper  and  80 
retracting  the  diaphragm-carrier,  combined 
and  arranged  substantial! j"  as  set  forth. 

7.  In  a  j)honograph,  the  combination  with 
the  diaphragm-carrier,  an  automatic  tripping 
and  switching  device  applied  thereon,  and  85 
the  revolving  shaft  for  carrying  the  tripper 
backward,  of  means  substantially  as  de- 
scribed for  automaticall}'  disengaging  the 
trij)perfrom  the  said  shaft,  thereby  lowering 
the  diaphragm-carrier  and  bringing  the  feed-  90 
ing  mechanism  into  action,  suljstantiallj'  as 
and  for  the  purposes  set  forth. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  this  27th  day  of  March,  1897. 

THOMAS  L.  DENNIS,  Jr. 
Witnesses: 

Frank  S.  Ober, 
R.  F.  Sweeny. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Edwaed  Elmer  Baeds- 
LET,  a  citizen  of  the  United  States,  residing 
at  Philadelphia,  in  the  county  of  Philadelphia 
5  and  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Shav- 
ing Attachments  for  Graphophones,  of  which 
the  following  is  a  sijecification,  reference  be- 
ing had  therein  to  the  accompanying  draw- 

lo  ings. 

My  invention  relates  to  that  class  of  shav- 
ing attachments  for  graphophones  in  which 
the  cutter-bar  or  shank  is  operated  by  a  screw. 
In  previous  devices  the  attachment  is  fas- 

1 5  tened  to  the  rounded  part  of  the  carrier  of  the 
graphophone,  which  brings  the  cutter-bar  of 
the  attachment  a  considerable  distance  from 
the  center  of  the  carrier.  To  overcome  this, 
the  cutter-bar  has  a  lug  at  its  end  to  which  the 

2o  cutter  is  fastened.  The  regulation  is  effect- 
ed by  pushing  the  cutter  up  against  the  cylin- 
der to  be  shaved  and  held  in  i)osition  by  a  set- 
screw,  thereby  not  allowing  veiy  perfect  ad- 
justment, especially  when  the  cylinder  is  not 

25  perfectly  true. 

The  objects  of  my  invention  are,  first,  to  pro- 
vide a  shaving  attachment  for  graphophones 
in  which  the  cutter  can  be  perfectly  adjusted 
while  the  cylinder  and  carrier  of  the  grapho- 

30  i^hone  are  in  motion, thereby  avoidingall  dan- 
ger of  cutting  too  deep  into  the  cylinder,  as 
when  regulated  by  pushing-cutter  forward  by 
hand;  second,  to  provide  a  less  complicated 
and  cheaper  device;  third,  a  device  that  may 

35  be  left  on  the  graphophone  at  all  times  with- 
out interfering  with  its  action.  I  attain  these 
objects  as  follows : 

In  the  accompanying  drawings.  Figure  1  is 
the  device  as  attached  to  the  carrier  of  the 
graphophone.  Fig.  2  is  aside  view,  partly  in 
section;  Fig.  3,  a  sectional  top  view;  Fig.  4,  a 
view  of  the  cutter  with  grooved  and  threaded 
shank,  also  end  view  showing  groove  and 
cutting  edge;  Fig.  5,  the  adjusting-nut. 

Similar  letters  refer  to  similar  parts  through- 
out the  several  views. 

The  clutch  or  clamp  A,  forming  the  body  of 
the  device,  has  a  clutch-screw  B,  which  firmly 
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holds  the  device  in  position  on  the  carrier  of 
the  graphophone.  At  the  opposite  end  of  the  50 
clutch  A  and  in  line  with  the  clutch-screw  B 
is  bored  a  guide-hole  C,iuto  which  the  grooved 
and  threaded  shank  of  the  cutter  D  may 
freely  move.  The  cutter  D  may  be  adjusted 
by  revolving  the  adjusting-nut  E,  which  fits  55 
on  the  threaded  shank  of  the  cutter  D.  The 
adjusting-nut  E  is  prevented  from  moving 
out  of  position  by  the  walls  of  the  slot  F  of 
the  clutch  A. 

The  cutter  D  is  kept  from  rotating  by  a  60 
groove  running  lengthwise  along  its  shank, 
into  which  is  fitted  the  guide  screw  or  pin  G, 
as  shown  in  Fig.  2. 

In  practical  operation  this  device  is  at- 
tached to  the  carrier  of  the  graphophone,  as  65 
shown  in  Fig.  1.  Having  previously  moved 
the  cutter  D  back  into  the  guide-hole  C  as  far 
as  possible  and  having  x^laced  a  cylinder  to  be 
shaved  on  the  graphophone,  the  cutter  is  then 
brought  into  position  by  the  adjusting-nut  E  70 
to  shave  off  the  desired  thickness  and  the 
graphophone  started,  as  in  recording- and  re- 
producing, or  the  graphoT)hone  can  be  first 
started  and  cutter  adjusted  afterward,  espe- 
cially when  the  cylinder  is  out  of  true.  After  75 
the  cylinder  is  finished  the  cutter  D  can  be 
withdrawn  as  far  as  possible  from  the  cylin- 
der, and  the  device  may  be  left  in  that  posi- 
tion without  interfering  with  the  operation  of 
the  graphophone.  80 

Having  thus  described  my  invention,  I 
claim  and  desire  to  secure  by  Letters  Pat- 
ent— 

In  a  shaving  attachment  for  graphophones, 
a  body  or  clutch  A,  with  a  clamp-screw  B,  and  85 
a  cutter  D,  with  grooved  and  threaded  shank, 
an  adjusting-nut  E,  a  guide  screw  or  pin  G,  to 
operate  substantially  as  heretofore  set  forth 
and  described. 

In  testimony  whereof  I  have  signed  my  90 
name  to  this  specification  in  presence  of  two 
subscribing  witnesses. 

EDWARD  E.  BARDSLEY. 

Witnesses: 

Wrs-FiELD  S.  Baedsley, 
B.  Frank  Rittenhouse. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Arthur  C.  Ferguson, 
a  citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  countj^  of  Kings  and  State 
5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Machines  for  Repro- 
ducing Sound,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  certain  new  and 

lo  useful  improvements  in  means  for  recording 
and  reproducing  sound-waves;  and  it  con- 
sists, substantiallj^  in  such  features  of  con- 
struction, arrangement,  and  combination  of 
parts  as  will  hereinafter  be  more  particularly 

IS  described. 

The  invention  has  reference  more  partic- 
ularly to  that  class  of  devices  or  apparatus 
in  which  the  original  impulses  or  vibrations 
produced  by  sound-waves  are  first  recorded 

2o  photographically  and  snbsequentlj''  repro- 
duced mechanically;  and  the  invention  is  in- 
tended as  an  improvement  upon  the  inven- 
tion covered  by  my  former  Letters  Patent 
No.  539,254,  granted  May  14,  1895,  although 

25  in  some  respects  the  present  invention  in- 
volves totally  distinct  and  independent  fea- 
tures of  improvement.  In  the  i^ractice  of 
the  invention  covered  by  the  Letters  Patent 
aforesaid  I  employ  a  gradually-progressive 

30  sensitized  film  carried  by  a  rotating  cylinder, 
and  combined  with  the  cylinder  is  an  inclos- 
ing case  and  a  vibrating  shutter  operating 
before  an  opening  in  the  case  by  which  the 
ray  or  beam  of  light  entering  the  opening 

35  will  be  photographed  upon  the  film  in  sinuous 
or  undulating  lines.  After  being  thus  util- 
ized to  record  the  sound  the  film  is  developed 
by  the  ordinary  photogi'aphic  process,  and 
then  in  order  to  reproduce  the  sound-waves 

40  delineated  thereon  the  lines  are  transferred 
in  any  suitable  way  upon  a  corresponding 
cylinder  which  is  placed  in  the  machine  and 
progressively  rotated  while  a  reproduciug- 
needle  engages  in  the  lines  on  the  cj'linder, 

45  the  said  needle  being  caused  to  vibrate  in 
contact  with  a  reproducing-diaphragm. 

In  the  present  instance  I  dispense  with  the 
cylinder  for  various  reasons,  and  in  its  place 
I  substitute  a  progressively-moving  rotating 

50  disk,  and  I  also  dispense  with  the  movable 


or  vibrating  shutter,  as  well  as  the  inclosing 
case  provided  with  an  opening  before  which 
the  shutter  is  caused  to  operate.  The  prin- 
cipal object  of  the  present  invention  is  to 
overcome  all  resistance  and  impediment  to  55 
an  accurate  record  and  reproduction  of  the 
sound-waves,  as  well  as  to  simplify  the  con- 
struction and  to  adapt  the  invention  to  dif- 
ferent uses  and  purposes  for  which  the  cyl- 
inder could  not  well  be  employed.  These  60 
and  other  objects  I  attain  by  the  means  illus- 
trated in  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  vertical  sectional  elevation 
representing  the  construction  and  arrange-  65 
ment  of  devices  for  recording  the  sound- 
waves, and  Fig.  2  is  a  similar  view  indicating 
the  construction  and  arrangement  employed 
for  reproducing  the  sound-waves.  Fig.  3  is 
a  top  or  plan  view,  and  Fig.  4  is  a  view  in  70 
detail  of  the  reproducer  and  its  diaxDhragra. 

My  present  invention  is  capable  of  a  great 
many  different  embodiments,  and  while  I 
have  herein  represented  a  certain  j)referred 
embodiment  it  will  be  understood  that  I  am  75 
not  limited  thereto,  but  that  I  am  at  liberty 
to  make  such  immaterial  changes  in  the  gen- 
eral construction  and  arrangement  of  parts 
as  may  be  demanded  by  the  exigencies  of 
any  particular  case.  80 

In  the  practice  of  my  present  invention  the 
sound-waves  are  recorded  upon  the  surface  of 
the  film  or  plate  in  continuous  lines  which  varj^ 
in  thickness  or  width,  and  this  record  is  pi'O- 
duced  entirely  by  the  variation  in  the  degree  85 
of  divergence  of  the  light-rays  between  the 
contiguous  surfaces  of  the  plates  and  the  re- 
cording-diaphragm. For  instance,  I  arrange 
the  recording-diaphragm  in  proper  relation 
to  the  sensitized  plate  upon  the  disk,  and  I  90 
project  a  concentrated  ray  or  beam  of  light 
upon  the  plate  through  an  opening  in  the  dia- 
i:)hragm,  and  then  by  talking  into  the  dia- 
phragm the  same  will  be  caused  to  vibrate, 
and  as  it  moves  nearer  to  or  farther  from  the  95 
plate  the  degree  of  divergence  of  the  light- 
rays  will  change,  and  consequently  the  lines 
produced  upon  the  plate  will  vary  in  width 
to  a  corresponding  degree.  The  deeper  the 
sound  directed  against  the  diaphragm  the  100 
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narrower  will  be  tlie  line  produced  upon  the 
plate,  while  the  farther  the  diaphragm  re- 
mains from  the  plate  the  wider  will  be  the  line. 
My  invention  will  be  more  fully  understood 
5  on  reference  to  the  accompanying  drawings, 
in  which — 

A  repi^esents  a  rotating  disk  which  is  mount- 
ed in  a  suitable  support  having  a  base  o,  and 
said  disk  while  capable  of  being  rotated  in 

lo  different  ways  is  preferably  rotated  by  means 
of  a  friction-wheel  h,  bearing  against  its  iin- 
der  surface  near  the  edge  and  carried  by  a 
screw-shaft  c,  which  is  operated  by  hand  or 
in  any  other  siiitable  manner.     In  order  to 

15  impart  to  the  disk  a  gradual  or  j)rogressive 
lateral  movement  independent  of  its  rotation, 
the  support  for  the  disk  comprises  in  part  a 
longitudinallj^-slotted  bracket  c',  carrying  a 
traveler  d,  in  which  works  the  sei-ew-shaft  c, 

20  and  it  is  obvious  that  as  the  said  shaft  is  re- 
volved the  disk  will  not  only  be  rotated,  but 
will  be  caused  to  move  laterally  in  a  gradual 
or  progressive  manner.  Other  means  could 
be  employed  for  imparting  these  movements 

25  to  the  disk  with  equal  effect  and  still  be  within 
ttiy  invention. 

Extending  upward  from  the  base  to  a  suit- 
able height  is  a  standard  e,  which  carries  at 
right  angles  thereto  a  guide  arm  or  bracket 

30  /,  provided  with  a  dovetailed  groove  g,  in 
which  is  held  and  is  longitudinally  adjustable 
a  slide  li,  to  the  end  of  which  is  attached  or 
secured  in  any  suitable  manner  the  recorder 
or  transmitter  B,  having  the  diaphragm  i^ 

35  which  is  of  very  sensitive  opaque  material,  so 
as  to  be  susceptible  to  vibration  from  very 
light  sounds  or  tones  projected  against  the 
same.  The  said  recorder  or  transmitter  is 
constructed  of  an  ordinary  cix'cular  hollow 

40  case  or  box  j,  from  which  extends  a  hollow 
arm  or  projection  k,  having  in  its  upper  part 
a  small  or  fine  opening  I,  which  is  in  direct 
alinement  or  coincidence  with  a  similar  open- 
ing m,  formed  in  the  recording-diaphragm. 

45  The  said  arm  k  is  bent  or  curved  to  one  side, 
as  shown,  and  attached  thereto  in  any  suit- 
able manner  at?iis  a  speaking-tube  0,  of  an 3^ 
suitable  material,  either  flexible  or  rigid,  and 
provided  with  a  trumpet  or  mouthpiece  p. 

50  The  post  or  standard  e  is  located  far  enough 
to  one  side  of  the  rotating  disk  A  to  permit 
the  full  radial  progressive  movement  of  the 
latter,  and  by  means  of  the  adjustable  slide 
h  the  diaphragm  B  maybe  carried  toany  de- 

55  sired  point  in  the  radius  of  the  disk  at  which 
to  begin  operations,  as  is  obvious. 

The  sensitized  plate  is  represented  at  C,  and 
the  same  is  also  circular  in  form,  and  while 
it  could  be  held  in  place  upon  the  disk  in  dif- 

60  ferent  ways  I  prefer  the  use  of  small  spring- 
clamps  g,  arranged  at  opposite  points  on  the 
disk  at  the  edges,  and  a  spring  locking-arm 
r,  secured  to  the  under  side  of  the  disk  and 
working  in  a  notch  .s,  so  as  to  bear  upon  the 

65  edge  of  the  filna.  The  plate  or  film  itself  is 
of  a  hard  substance — as,  for  instance,  like  the 


well-known  Kraemer  plates — and  it  is  clear 
from  the  means  described  and  shown  that  the 
said  plate  will  be  held  in  position  on  the  disk 
against  movement  with  respect  to  the  latter.   70 

The  interior  of  the  hollow  arm  projecting 
upward  from  the  box  or  case  of  the  recorder 
or  transmitter  B  is  blackened  by  the  applica- 
tion of  paint,  lampblack,  or  other  similar  sub- 
stance, and  the  entire  ai)paratus  is  inclosed  75 
by  an  outer  sheath  or  covering  D,  compris- 
ing, preferably,  a  metallic  hood,  to  the  ends 
of  which  flexible  curtains  P  are  attached,  so 
as  to  admit  of  the  proper  movement  of  the 
disk  as  well  as  ready  and  convenient  access.  80 
This  covering  D  is  blackened  on  its  inner 
surface  and  the  curtains  are  of  some  dark  ma- 
terial to  prevent  the  access  of  light  upon  the 
film  or  sensitive  plate,  so  that  a  dark  cham- 
ber is  practically  thus  constituted.  The  arm  85 
k  projects  through  said  sheath  or  covering  D, 
and  it  should  be  stated  that  in  order  to  have 
no  leakage  in  the  speaking-tube  the  opening 
I  in  said  arm  is  closed  by  a  glass  plate  /,which 
prevents  the  escape  of  sound  from  the  tube,  90 
while  still  permitting  the  passage  of  the  light 
to  the  opening  in  the  diaphragm. 

I  employ,  preferably,  an  artificial  light — 
say  an  electric  light  u — and  I  also  use  two  ob- 
ject glasses  or  lenses  v  iv,  by  means  of  which  95 
the  raj^s  of  light  are  concentrated  or  brought 
to  a  focus  immediately  at  the  opening  closed 
by  the  glass  t,  and  it  is  obvious  that  as  the 
concentrated  raj  or  beam  emerges  through 
the  opening  m  in  the  diaphragm  there  will  loc 
be  a  greater  or  a  lesser  divergence  of  the  light- 
beam  proportionate  to  the  distance  between 
the  diaphragm  and  the  siirface  of  the  sensi- 
tive plate.  By  speaking  or  otherwise  direct- 
ing a  sound  into  the  speaking-tube  and  onto  105 
the  diaphragm  the  latter  will  be  caused  to  vi- 
brate, and  according  to  the  amplitude  of  the 
vibrations  the  lines  photographed  on  the  plate 
will  be  thin  or  heavy. 

When  the  sensitized  plate  or  film  has  been  nc 
utilized  to  the  desired  extent,  the  light  is  cut 
off  and  the  plate  is  removed  to  a  photographic 
dark  chamber,  where  it  is  developed  in  the 
usual  way,  and  then  the  lines  on  the  plate  are 
transferred  by  any  suitable  method  onto  the  115 
surface  of  a  hard-rubber  or  celluloid  disk  or 
plate,  and  when  it  is  desired  to  reproduce  the 
sound-waves  this  rubber  or  celluloid  disk  is 
placed  in  the  machine  and  operated  upon  in 
the  manner  about  to  be  described.  12c 

Many  different  forms  of  reproducers  could 
be  employed ;  but  preferably  I  resort  to  the 
use  of  any  ordinary  or  well-known  receiver  J, 
(shown  in  Fig.  2,)  and  which  consists  of  a  case 
X,  having  a  tube  y  leading  therefi'om,  and  a  12c 
diaphragm  z,  arranged  in  place  in  any  suit- 
able manner.  Cemented  or  otherwise  secured 
to  the  under  side  of  said  diaphragm  sis  a  thin 
metallic  lug  or  projection  1,  to  the  side  of 
which  is  movably  secured  at  2  the  upper  end  13c 
of  a  small  curved  arm  or  lever  3,  which  is 
pivoted  to  an  arm  4,  extending  between  the 
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sides  of  the  case  across  the  diaphragm,  but 
free  or  out  of  contact  with  the  latter.  The 
lower  end  of  said  reproducing  arm  or  lever  3 
is  sharpened  at  5,  so  as  to  be  received  into 
5  the  sunken  lines  on  the  hard-rubber  disk,  and 
the  arm  is  acted  upon  by  a  spring  6,  so  as  to 
be  drawn  to  one  side  and  cause  the  point 
thereof  to  bear  against  one  wall  of  the  said 
lines  in  such  manner  that  an  accurate  repro- 

lo  duction  of  the  sound-waves  will  be  had.  The 
said  spring  is  fastened  at  one  end  to  the  lever 
3  and  at  the  other  end  to  the  arm  4,  and  the 
lever  3  is  pivoted  to  the  side  of  said  arm,  as 
indicated  at  7,  and  the  operation  of  said  spring 

IS  and  lever  will  be  I'eadilj^  understood. 

To  obtain  a  reproduction  from  one  of  the 
rubber  disks  after  proper  transference  of  the 
lines  thereto,  the  said  disk  is  placed  upon  the 
rotating  disk  A  and  the  proper  adjustments 

2o  of  the  reproducing-diaphragm  made.  The 
sharp  end  of  the  reproducing  arm  or  lever  3 
is  then  properly  inserted  at  the  beginning  of 
the  lines.  The  disk  A  is  then  rotated,  and  the 
motions  of  said  arm  or  lever  3  will  impart 

25  corresponding  vibrations  in  the  diaphi'agm 
^,  and  in  this  w^j  there  will  be  an  exact  re- 
production of  the  sound-waves.  It  is  only 
necessary  that  the  end  of  the  lever  follow  one 
side  or  wall  of  the  lines  and  the  spring  6  tends 

30  to  always  maintain  the  same  in  true  relation. 
In  effecting  the  reproduction  it  is  of  course 
apparent  that  there  is  no  necessity  for  using 
the  covering  D  or  curtains  P,  which  are  re- 
moved temporarily,  or  else  the  entire  machine 

35  may  be  removed  from  beneath  the  same. 

It  is  of  course  understood  that  any  means 
could  be  employed  for  transferring  the  lines 
produced  on  the  sensitive  plate  to  the  surface 
of  the  disk  of  rubber  or  celluloid,  and  in  these 

40  and  other  respects  I  am  not  limited  in  any 
manner  whatever  while  carrying  my  inven- 
tion into  effect.  The  details  of  construction 
of  the  several  parts  could  also  be  varied,  and, 
therefore,  without  confining  mj^self  to  the  pre- 

45  cise  construction  and  arrangement  of  parts 
shown  and  described 
I  claim — 

1.  In  means  for  recording  and  reproducing 
sound-waves,  the  combination  of  a  graduall}'- 

50  progressive  rotating  sensitized  film  or  plate, 
a  recording-diaphragm  in  proximity  to  said 


film  or  plate,  and  having  a  central  opening, 
and  means  for  directing  a  ray  or  beam  of 
light  onto  the  plate  through  the  opening,  sub- 
stantially as  described.  55 

2.  In  means  for  recording  and  reproducing 
sound-waves,  the  combination  of  a  gradually- 
progressive  rotating  sensitized  film  or  plate, 
a  recording-diaphragm  in  proximity  to  said 
film  or  plate,  and  having  a  central  opening,  60 
a  tube  leading  from  the  diaphragm  and  hav- 
ing an  opening  coinciding  with  the  opening 

in  the  diaphragm,  and  means  for  directing  a 
ray  or  beam  of  light  onto  the  plate  through 
the  openings,  substantially  as  described.         65 

3.  In  means  for  recording  and  reproducing 
sound-waves,  the  combination  of  a  gradually- 
progressive  rotating  disk,  a  sensitized  plate 
or  disk  held  thereon,  a  recording-diaphragm 

in  proximity  to  said  film  or  plate,  and  having  70 
a  central  opening,  means  for  directing  a  ray 
or  beam  of  light  onto  the  plate  through  the 
opening,  and  means  for  directing  soun  d- waves 
onto  the  diaphragm,  substantially  as  de- 
scribed. 75 

4.  In  means  for  recording  and  reproducing 
sound-waves,  the  combination  of  a  gradually- 
progressive  rotating  sensitized  film  or  plate, 
a  recording-diaphragm  in  proximitj^  thereto 
having  a  central  opening,  means  for  direct-  80 
ing  a  ray  or  beam  of  light  onto  the  plate 
through  the  opening,  and  means  for  directing 
sound-waves  onto  the  diaphi'agm,  substan- 
tially as  described. 

5.  In  means  for  recording  and  reproducing  85 
sound-waves,  the  combination  of  a  gradually- 
Ijrogressive  rotating  sensitized  film  or  plate, 

a  recording-diaphragm  in  proximity  to  said 
film  or  plate  and  having  a  central  opening, 
a  speaking-tube  leading  from  the  diaphragm  90 
and  having  a  coinciding  opening  closed  by  a 
glass  plate,  and  means  for  directing  a  ray  or 
beam  of  light  onto  the  plate  thi'ough  said 
openings,  substantiallj'  as  described. 

In  testimon}-  whereof  I  have  signed  my  95 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ARTHUR  C.  FERGUSON. 

Witnesses: 

E.  Everett  Ellis, 
Henry  J.  Gross. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  597,875,  dated  January  25, 1898. 

Application  filed  December  4,  1896.    Serial  No.  614,487,    OTo  model,) 


To  all  luhom  it  may  conceiw: 

Be  it  known  that  I,  Alfred  Corning  Clark, 

a  citizen  of  the  United  States,  and  a  resident 

of  New  York  city.  New  York,  have  invented 

5  certain  Improvements  in  Gramophones,  of 

which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  regulate 
the  S]3eed  of  the  record-tablet  of  a  gramophone 
in  such  a  manner  that  uneven  turning  of  the 

10  driving  mechanism  will  not  affect  the  tablet, 
so  that  the  instrument  will  reproduce  in  an 
even  tone  the  sounds  recorded  on  the  tablet. 
This  object  I  attain  in  the  following  manner, 
reference  being  had   to  the  accompanying 

15  drawings,  in  which — 

Figure  lis  a  side  view  of  a  gramophone, illus- 
trating my  invention.  Fig.  2  is  a  plan  view. 
Fig.  3  is  a  sectional  view  ou  the  line  3  3,  Fig. 
2.     Fig.  4  is  a  view  of  the  fly-wheel,  looking 

20  in  the  direction  of  the  arrow,  Fig.  3.     Fig.  5 

is  a  perspective  view  of  the  fly-wheel,  and 

Fig.  6  is  a  view  of  a  modification  of  the  brake. 

M}'  invention  is  shown  in  connection  with  a 

gramophone  for  which  Letters  Patent  were 

25  granted  to  Emile  Berliner  on  February  19, 
1895,  No.  534,543. 

A  is  the  base  of  the  machine,  on  which  is 
monnted  the  bearing  a  for  the  driving-wheel 
B,  which  has  a  crank-handle  l)  to  be  grasped  \>y 

30  the  operator.  This  driving-wheel  is  grooved 
for, the  reception  of  a  driving-band  ?>',  which 
passes  around  a  small  grooved  pulley  C,  hav- 
ing a  friction-disk  C.  This  pulley  is  mounted 
loosely  on  a  stud  c,  secured  to  a  post  a',  jpro- 

35  jecting  from  a  plate  A', mounted  on  the  base  A. 

D  is  a  shaft  having  reduced  journals,  one 

journal  being  adapted  to  an  opening  in  the 

end  of  the  stud  c,  while  the  opposite  journal 

is  adapted  to  a  post  a^,  projecting  from  the 

40  plate  A',  Fig.  3. 

Secured  to  the  shaft  D  is  a  flj^-wheel  D',  and 
also  on  this  shaft  is  the  friction-Avheel  D^, 
which  is  in  f rictional  contact  with  the  revolv- 
ing table  E,  on  which  is  mounted  the  record- 

45  tablet  E'.  The  table  is  mounted  on  a  vertical 
shaft  E^,  adapted  to  a  deep  bearing  in  the 
standard  a'-*,  which  projects  from  the  plate  A'. 
The  record-tablet  is  clamped  to  the  table  in  the 
ordinary  manner  by  the  washer  e  and  nut  e'. 

50  _  Pivoted  at  g  to  the  face  of  the  fly-wheel  D' 
is  an  arm  G,  preferably  provided  with  a  weight 


(/'.  To  the  end  of  this  arm  is  attached  a  spring 
I.  The  opposite  end  of  this  spring  is  attached 
to  an  arm  II,  secured  to  the  face  of  the  fly- 
wheel by  a  clamp-screw  7i.  The  head  of  this  55 
arm  also  acts  as  the  counterbalance-weight 
for  the  arm  G.  I  preferably  recess  the  arm 
G  at  (f  and  stretch  across  the  sj)ace  friction 
material,  such  as  leather,  which  will  rest  upon 
the  friction-disk  of  the  driven  j)ulley  C;  but  60 
the  arm  maj'  be  made,  as  shown  in  Fig.  6,  with 
simply  a  piece  of  rubber  or  felt  substituted 
for  the  friction-piece  i.  The  arm  H  is  so  set 
and  the  tension  of  the  spring  is  such  that  the 
arm  G  will,  owing  to  the  centrifugal  force,  65 
move  away  from  the  disk  and  thus  break  the 
connection  between  the  fly-wheel  and  the  driv- 
ing-wheel, so  that  no  matter  how  irregular 
the  operator  tu  rns  the  d  riving-wheel  the  speed 
of  the  fly-wheel  and  the  table  will  always  re-  70 
main  the  same,  providing  there  is  sufficient 
speed  in  the  first  instance  to  give  the  proper 
7'esults. 

It  is  impossible  for  any  one  to  evenly  drive 
the  machine  with  a  small  driving-wheel  and  75 
crank-handle,  which  is  necessarj^  to  produce 
the  best  results.  The  record  is  placed  uiion 
the  tablet  when  it  is  driven  at  a  regiilar  speed, 
and  if  the  speed  of  the  machine  in  reproduc- 
ing is  increased  or  diminished  the  sound-  80 
waves  will  vary  to  such  an  extent  that  the  re- 
production will  be  verj'  imperfect,  and  in  a 
machine  of  this  character  means  must  be  pro- 
vided whereby  anj^  one  who  undertakes  to 
turn  the  di-iving- wheel  will  reproduce  the  re-  85 
corded  sounds  in  the  best  possible  manner. 
This  I  accomplish  bj"  placing  between  the 
driving  mechanism  and  the  table  mechanism 
which  will  govern  the  rotation  of  the  table. 

It  will  be  undei'stood  that  the  mechanism  90 
shown  may  be  modified  without  departing 
from  my  invention,  and  it  maj'  be  placed  in  a 
different  position;  but  the  governing  mech- 
anism must  be  between  the  driving  mechan- 
ism and  the  driven  table  or  tablet,  so  that  the  95 
speed  of  the  tablet  will  not  be  affected  by  the 
uneven  turning  of  the  driving  mechanism. 

I  claim  as  mj'  invention — 

1.  The  combination  in  a  gramophone,  of 
the  driving  mechanism,  a  rotatable  table  on  100 
which  the  record-tablet  is  mounted,  a  driven 
shaft,  a  flanged  fly-wheel  thereon,  a  driven 
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wheel  extending  within,  the  flange  of  the  fly- 
wheel and  a  governor  mounted  on  the  i\y- 
wheel  within  the  flange  and  resting  upon  an 
extension  of  the  driven  wheel^  substantially 
5  as  described. 

2.  The  combination  in  a  gramophone,  of 
the  handled  driving-wheel,  a  pulley  driven 
thereby,  said  pulley  having  an  extension  in 
the  form  of  a  friction-disk,  a  fly-wheel,  a 

TO  weighted  arm  pivoted  to  the  side  of  the  fly- 
wheel and  adapted  to  rest  upon  the  periphery 
of  the  friction-disk,  a  spring  tending  to  draw 
the  arm  toAvard  the  friction-disk  and  a  table 
for  the  record- tablet  driven  by  the  flj^- wheel, 

r5  substantially  as  described. 

3.  The  combination  of  the  driving  mechan- 
ism consisting  of  a  rotated  disk,  a  driven  ele- 
ment through  which  the  tablet-table  is  ro- 
tated, a  pivoted  arm  on  said  element  having 

20  a  cut-away  portion  and  a   strap  extending 


across  the  cut-away  portion  adapted  to  rest 
upon  the  surface  of  the  driving  element,  sub- 
stantially as  described. 

■4.  The  combination  of  the  driving  element 
consisting  of  a  disk,  a  driven  element,  the  ro- 
tated tablet-table  connected  to  the  driven  ele- 
ment, a  pivoted  arm  having  a  friction-surface 
adapted  to  rest  upon  the  driving  element,  a 
pivoted  arm  attached  to  the  driven  element, 
a  siDring  extending  from  one  arm  to  the  other 
and  means  for  locking  the  said  arm  in  the  ad- 
justed position,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ALFRED  CORNING  CLARK. 

Witnesses : 

Henry  Hov^son, 
Will.  A.  Bakr. 
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Application  filed  Marc!  13, 1897.    Serial  ITo,  627,276,    (ITo  moiJeL) 


To  all  xvhom  it  may  concern: 

Be  it  known  that  I,  Joseph  W.  Jones,  a 
citizen  of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound  Re- 
cording and  Reproducing  Instruments;  and 
I  do  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 

lo  as  will  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same,  ref- 
erence being  had  to  the  accompanying  draw- 
ings, and  to  the  letters  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

iS  tion. 

My  invention  relates  to  new  and  useful  im- 
provements in  sound  recording  and  reproduc- 
ing instruments,  especially  that  class  of  in- 
struments  known  as    "gramophones,"   and 

2o  has  for  its  object  to  provide  a  simple  auto- 
matic device  having  for  its  motive  power  a 
spring  which  is  caused  to  operate  by  the  in- 
sertion of  a  coin  into  the  coin-chute  of  the 
machine,  as  shown  in  the  drawings  and  more 

25  fully  described  hereinafter. 

In  the  accompanj'ing  drawings,  Figure  1 
illustrates  an  end  elevation,  partly  in  section, 
of  an  instrument  embodying  the  jirinciple  of 
my  invention.     Fig.  2  is  a  sectional  view  on 

30  the  line  2  2  of  Fig.  1,  the  top  cover  being  re- 
moved and  the  standard  supporting  the  in- 
strument being  omitted.  Fig.  3  is  a  plan 
view  of  Fig.  2.  Fig.  4  is  a  section  on  the  line 
4  4  of  Fig.  2.     Fig.  5  is  a  detached  sectional 

35  view  on  the  line  5  5  of  Fig.  6.  Fig.  6  is  a  de- 
tached sectional  view  on  the  line  6  6  of  Fig. 
7.  Fig.  7  is  a  section  on  the  line  7  7  of  Fig. 
6,  and  Fig.  8  is  a  detached  perspective  view 
of  the  mechanism  controlled  by  a  coin  for 

40  starting  and  stopping  the  instrument. 

Similar  letters  of  reference  refer  to  similar 
parts  throughout  the  drawings. 

A  is  the  record,  in  the  form  of  a  disk  hav- 
ing upon  its  face  a  layer  of  wax  or  other  like 

45  material  upon  which  sound-waves  have  been 
recorded. 

B  is  a  rotatable  table  caiTying  the  I'ecord, 
the  same  being  held  in  position  by  a  thumb- 
screw B'.     The  shaft  C,  which  supports  said 

50  table,  has  suitable  bearings  in  the  framework 


D  of  the  motor,  and  motion  is  imparted  to  said 
shaft  as  follows : 

A  beveled  pinion  E  on  the  shaft  C  engages 
a  beveled  gear  E',  loosely  supported  upon  the 
shaft  El  On  the  same  shaft  is  loosely  hung  55 
a  pinion  E\  connected  by  a  sleeve  to  the  bev- 
eled gear  E',  which  meshes  with  a  gear-wheel 
E^,  fixed  to  a  shaft  E^,  and  upon  this  same 
shaft  is  fixed  a  xiinion  E",  which  meshes  with 
a  gear-wheel  E~,  loosely  hung  to  the  shaft  E^.  63 

The  spring  E^  is  secured  at  one  end  to  the 
shaft  E^,  the  outer  end  being  connected  to 
the  gear-wheel  E'  by  a  pin  e".  Upon  the  shaft 
E'^  is  also  secured  a  ratchet-wheel  E'',  having 
a  pawl  e"  engaging  it,  which  is  pivoted  to  the  65 
framework  of  the  motor.  In  winding  the 
spring  E*^  the  shaft  E'  is  turned  by  a  crank  E^". 
(Shown  in  dotted  lines  in  Fig.  1.) 

The  sound-box  F  of  the  instrument  com- 
prises a  casing  F'  and  ring  F~,  between  which  70 
is  secured  the  diaphragm  F^.  The  reduced 
portion  /'  of  the  casing  is  provided  with  a 
flexible  tube  F',  through  which  the  sound- 
waves are  convej'ed  to  a  coupling  /*  in  the 
cover  and  thence  through  the  tube  F^  to  the  75 
earpieces. 

The  stylus  or  needle  G  is  mounted  in  a 
binding-post  G',  provided  with  a  set-screw  G^, 
the  same  being  secured  to  a  spring-plate  G^, 
which  is  fastened  to  the  sound-box  by  screws  80 
g  (/,  the  spi'ing-plate  G  being  connected  to 
the  diaphragm  F^  by  a  pin  p  in  the  usual 
manner,  and  in  some  cases  an  additional 
spring-plate  G^  maj^  be  employed,  provided 
with  an  adjusting-screw  (7'.  85 

Secured  to  and  forming  part  of  the  sound- 
box is  a  short  arm  II,  connected  to  the  saddle 
I  by  means  of  screws  h  h,  and  in  order  to  pro- 
vide for  a  slight  irregularity  which  I  find  will 
at  times  occur  between  the  feed  imparted  to  90 
the  saddle  and  that  imparted  to  the  stylus  by 
the  record  I  provide  a  slot  W  in  the  arm  H, 
in  which  one  of  the  screws  h  is  free  to  play. 

The  saddle  I  is  sleeved  at  its  upper  end  to 
a  bar  J,  which  bar  is  supported  by  uprights  95 
K  and  K',  connected  to  and  forming  part  of 
base-plate  K^.  The  saddle  I  is  caused  to 
travel  backward  and  forward  upon  the  bar  J 
by  means  of  two  screws  L  and  L'.  The  former, 
when  engaged  with  the  threaded  i)ortion  of  100 
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the  saddle  I',  will  impart  a  slow  movement 
corresponding  to  that  imparted  to  the  stjdus 
or  needle  by  the  groove  in  the  record-plate, 
the  latter  screw  imparting  a  quick-return 
5  movement  to  the  stylus  after  the  same  has 
been  lifted  from  the  face  of  the  record. 

The  motive  power  for  operating  the  screws 
L  and  L'  is  convej^ed  from  the  shaft  C  to  the 
shaft  M  by  means  of  pulleys  C  and  M',  con- 

lo  nected  by  a  belt  M^.     The  shaft  M  is  provided 
with  a  worm  M^,  which  engages  the  teeth  of 
the  worm-wheels  L^  and  L%  secured,  respec- 
tively, to  the  ends  of  the  worms  L  and  L'. 
The  movements  given  to  the  saddle  and 

15  sound-box  carried  thereby  through  the  arm 
H  are  as  follows:  When  the  saddle  is  in  the 
position  shown  in  Figs.  3  and  5,  the  semi- 
threaded  portion  I'  is  in  engagement  with  the 
worm  L,  which  conveys  the  saddle  forward 

20  until  the  same  is  brought  in  contact  with  the 
cam  N,  and  a  further  movement  compresses 
the  spring  n  and  brings  the  toothed  portion 
of  the  cam  into  contact  with  a  collar  O,  which 
is  fixed  to  the  worm-shaft,  the  same  having 

25  corresponding  teeth  which  engage  the  toothed 
portion  of  the  cam.  The  cam  now  turns  with 
the  screw-shaft,  and  a  pin  i,  projecting  from 
the  saddle,  is  acted  upon  bj^  the  cam  and  dis- 
engages the  saddle  from  the  screw  L. 

30  Suspended  from  the  bottom  of  the  saddle 
is  a  roller  P,  which  when  the  saddle  is  in  en- 
gagement with  the  screw  L  rests  upon  a  track 
or  guide  Q.  As  the  saddle  is  disengaged  by 
the  cam  N  from  the  screw  L  the  roller,  which 

35  has  considerable  vertical  play  upon  the  pin 
which  secures  it  to  the  saddle,  drops  bj^  grav- 
ity down  behind  the  track  or  guide  Q  as  the 
saddle  is  shifted  and  holds  the  saddle  and  pin 
P,projectingtherefrom,into  engagement  with 

40  the  quick-return  worm  L'. 

In  order  that  the  pin  I^  will  j)roperly  en- 
gage the  thread  of  the  screw  L'  when  the  sad- 
dle is  shifted,  I  provide  a  spring  S,  which  is 
located  in  an  opening  directly  back  of  the  pin, 

45  so  that  in  case  the  pin  strikes  the  thread  at 

the  moment  the  saddle  is  shifted  the  spring 

will  be  compressed  until  the  pin  is  properly 

adjusted  between  the  coils  of  the  thread. 

As  the  saddle  is  moved  along  by  the  worm 

50  L'  the  roller  P  is  brought  in  contact  with  the 
inclined  plane  R,  which  raises  said  roller  from 
the  track  or  guide  Q,  and  the  weight  of  the 
sound-box  shifts  the  saddle  out  of  engage- 
ment with  the  worm  L'  and  into  engagement 

55  with  the  worm  L. 

The  governor  T  is  of  the  ordinary  centrifu- 
gal type,  comprising  the  weighted  arms  T'  and 
T^,  connected  to  the  sleeve  T^  by  connecting- 
links  T*  and  T^,  a  spring  S^  being  interposed 

60  between  the  upper  pivotal  and  fixed  connec- 
tion for  the  arms  T'  and  T^  and  the  loosely- 
supported  flanged  sleeve  T^.  The  shaft  T"^, 
which  carries  the  governor,  is  driven  from  the 
shaft  C  by  means  of  a  belt  T''^  and  pulleys  T^ 

65  and  T^  The  sjDeed  of  the  machine  is  regu- 
lated by  a  plate  U  and  thumb-screw  u^,  the 
former  being  pivoted  at  a  point  u  and  pro- 


vided with  a  pad  u',  which  bears  against  the 
flanged  portion  of  the  sleeve  T  to  a  greater  or 
less  extent  as  the  governor  revolves,  and  gov-  70 
erns  the  speed  of  the  device  hy  the  frictional 
contact  between  said  parts. 

The  coin  mechanism  for  controlling  the  op- 
eration of  the  instrument  embraces  a  lever  V, 
which  is  pivoted  at  a  i)oint  v,  the  weight  of  75 
said  lever  and  its  connecting  parts  being  coun- 
terbalanced b}^  a  spring  S^  An  arm  V  pro- 
jects out  some  distance  from  the  lever  V  and 
normally  engages  a  projection  w  on  the  disk 
W,  which  latter  is  secured  to  and  rotated  by  80 
the  shaft  M.  Carried  by  the  lever  V  is  a  bar 
V^,  acted  upon  in  one  direction  by  a  spring  S*, 
so  as  to  cause  one  end  of  the  bar  to  lie  in  the 
path  taken  by  the  coin  in  the  chute  X.  When 
a  coin  is  inserted  into  the  chute  X,  it  passes  85 
along  until  it  comes  in  contact  with  the  pro- 
jecting end  of  the  bar  V^,  the  weight  of  the 
coin  being  sufficient  to  bear  down  the  lever  V 
against  the  action  of  the  spring  S^  which  dis- 
engages the  arm  V  from  the  projection  tv  on  90 
the  disk  W.  The  instrument  being  free  to 
operate,  the  saddle  I  is  fed  slowly  f orwai'd  by 
the  screw  L,  the  roller  P  coming  in  contact  at 
or  near  the  end  of  its  travel  with  a  lever  Y, 
which,  being  connected  to  the  lever  Y'  by  a  95 
small  shaft  y,  operates  the  bar  V^  against  the 
action  of  the  spring  S*  and  releases  the  coin. 
The  coin  being  released  from  the  bar  V^  the 
spring  S^  comes  into  action  and  returns  the 
lever  V  to  its  normal  position;  but  as  the  100 
roller  \^  at  this  point  has  been  carried  for- 
ward by  the  bar  V^  in  releasing  the  coin  the 
roller  V^,  upon  the  return  of  the  lever  V,  comes 
in  contact  with  a  stop  V^  which  prevents  the 
arm  V  from  engaging  and  locking  the  disk  W  1 05 
until  the  saddle  I  has  been  reversed  by  the 
screw  L  and  carried  a  distance  sufficient  to 
disengage  the  lever  Y  and  allow  the  spring  S^ 
to  return  the  bar  V^  to  its  initial  position. 

Having  now  described  my  invention,  what  no 
I  claim,  and  desire  to  secure  hj  Letters  Pat- 
ent, is — 

1.  In  a  gramophone,  a  record-disk  mounted 
upon  a  vertical  shaft,  a  sound-box  provided 
with  a  stylus  operated  upon  by  the  record,  115 
spring  means  for  rotating  said  record,  a  de- 
vice connected  with  and  adapted  to  guide  the 
sound-box,  said  device  being  supported  so  as 

to  be  capable  of  traveling  across  the  face  of 
the  disk,  a  screw  connected  with  the  source  120 
of  power  and  adapted  to  engage  with  said  de- 
vice and  automatically^  impart  to  it  and  the 
sound-box  a  slow  positive  motion  in  one  direc- 
tion across  the  disk,  a  second  screw  adapted 
to  engage  with  said  device  and  automatically  125 
impart  to  it  a  quick  positive  motion  in  the 
opposite  direction  and  a  cam  for  shifting  said 
device  from  one  to  the  other  of  said  screws. 

2.  In  a  gramophone,  a  record-disk,  spring 
means  for  rotating  the  same,  a  sound-box  pro-  130 
vided  with  a  diaphragm  and  stylus  operated 
upon  by  the  record,  a  short  arm  connected  to 
the  sound-box  and  guided  by  a  bar  supported 

by  the  framework  of  the  machine,  a  screw 
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connected  to  the  source  of  power  and  adapted 
to  convey  the  sound-box  and  its  connections 
with  a  slow  motion  across  the  face  of  the  disk 
in  one  direction,  a  second  screw  connected 
5  with  the  source  of  power  and  adajDted  to  con- 
vey the  sound-box  and  its  connections  witli  a 
quick  motion  in  the  opposite  direction,  and 
a  cam  mounted  upon  one  of  said  screws  for 
transferring  the  arm  carrying  the  sound-box 
lo  from  one  to  tlie  other  of  said  screws. 

3.  In  a  gramophone,  a  record-dislf  mounted 
upon  a  table  supported  upon  a  vertical  shaft, 
spring  means  for  rotating  said  shaft,  a  sound- 
box provided  with  a  diaphragm  and  stylus 
15  operated  upon  by  the  record,  a  short  arm  con- 
nected to  the  sound-box  and  fulci'umed  to  a 
suitable  bearing  upon  a  horizontal  bar  which 
is  supported  by  the  framework  of  the  ma- 
chine, a  screw  connected  to  the  source  of 

20  power  and  adapted  to  convej^  the  sound-box 
and  its  connections  with  a  slow  motion  across 
the  face  of  the  disk  in  one  direction,  a  second 
screw  connected  to  the  source  of  power  and 
adapted  to  move  the  sound-box  and  its  con- 

25  nections  with  a  quick  motion  in  the  opposite 
direction,  and  a  cam  carried  by  the  first-men- 
tioned screw  for  transferring  the  arm  carry- 
ing the  sound-box  from  one  to  the  other  of 
the  screws. 

30  4.  In  a  gramophone,  a  record-disk  suitably 
supported  upon  a  vertical  shaft,  spring  means 
for  rotating  said  shaft,  a  sound-box  provided 
with  a  diaphragm  and  stylus  operated  upon 
by  the  record,  a  short  arm  connected  to  the 

35  sound-box  and  having  a  bearing  f  ulcrumed 
to  a  saddle  upon  a  bar  which  is  supported  by 
the  framework  of  the  machine,  a  screw  con- 
nected to  the  source  of  power  and  adapted  to 
convey  the  saddle  and  its  connections  across 

40  the  face  of  the  disk  in  one  direction,  a  sec- 
ond screw  connected  to  the  source  of  power 
and  adapted  to  move  the  saddle  and  its  con- 
nections in  the  opposite  direction,  a  cam  op- 
erated by  the  first-named  screw  for  transfer- 

45  ring  the  arm  carrying  the  sound-box  from  one 
to  the  other  of  said  screws,  a  coin-chute,  a 
pivoted  lever,  one  end  of  which  is  in  line  with 
said  coin-chute  and  adapted  to  be  acted  upon 
by  a  coin  so  as  to  unlock  the  operating  mech- 

50  anism. 

5.  In  a  gramophone,  a  record-disk  mounted 
upon  a  table  supported  upon  a  vertical  shaft, 
spring  means  for  rotating  said  shaft,  a  sound- 
box provided  with  a  diaphragm  and  stylus 

55  operated  upon  by  the  record,  a  short  arm  con- 


nected to  the  sound-box  and  having  a  suit- 
able bearing  upon  a  horizontal  bar  which  is 
supported  by  the  framework  of  the  machine, 
a  screw  connected  to  the  source  of  power  and 
adapted  to  convey  the  sound-box  and  its  con-  60 
nections  with  a  slow  motion  across  the  face 
of  the  record-disk  in  one  direction,  a  second 
screw  connected  to  the  source  of  power  and 
adapted  to  move  the  sound-box  and  its  con- 
nections with  a  quick  motion  in  the  opposite  65 
direction,  means  for  transferring  the  arm  car- 
rying the  sound-box  from  one  to  the  other  of 
the  screws,  a  coin-chute,  a  pivoted  lever  one 
end  of  which  is  in  line  with  said  coin-chute 
and  adapted  to  be  acted  upon  by  a  coin  so  as  70 
to  unlock  the  operating  mechanism. 

6.  In  a  gramophone,  a  record-disk  mounted 
upon  a  rotatable  table,  spring  mechanism  for 
operating  the  same,  a  sound-box  provided 
with  a  diaphragm  and  stylus  which  is  adapted  75 
to  traverse  across  the  face  of  the  record,  a 
screw  for  conveying  the  sound-box  in  one  di- 
rection with  a  slow  motion,  a  screw  for  con- 
veying the  sound-box  in  the  opposite  direc- 
tion, and  a  cam  mounted  upon  one  of  said  80 
screws,  the  same  being  adapted  to  shift  the 
parts  carrying  the  sound-box  out  of  engage- 
ment with  one  and  into  engagement  with  the 
other  of  the  said  screws. 

7.  In  a  gramophone,  a  record-disk  mounted  85 
upon  and  detachably  secured  to  a  rotatable 
table  which  is  supported  and  carried  by  a  ver- 
tical shaft,  spring  means  as  shown  and  de- 
scribed for  operating  said  shaft,  a  sound-box 
provided  with  a  diaphragm  and  stylus  oper-  90 
ated  upon  by  the  record,  an  arm  connected 
with  and  adapted  to  guide  the  sound-box,  a 
saddle  having  a  jnelding  connection  with  said 
arm  and  being  sleev^ed  to  a  horizontal  rod 
suitably  supported  at  its  ends,  a  screw  for  95 
operating  said  saddle  with  a  slow  motion  in 
one  direction,  a  cam  as  shown  and  described 
for  disengaging  said  saddle  at  the  end  of  its 
travel,  a  screw  adapted  to  imi)art  a  quick  mo- 
tion to  the  saddle  in  the  opposite  direction,    1 00 
means  as  shown  and  described  for  keeping- 
said  saddle  in  contact  witli  the  last-mentioned 
screw  and  releasing  the  same  therefrom  at 
the  end  of  its  travel. 

In  testimony  whereof  I  aflix  my  signature  105 
in  presence  of  two  witnesses. 

JOSEPH  W.  JONES. 
"Witnesses : 

Robert  W.  Lloyd, 
D.  Stevtart. 
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To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Eldridge  R.  Johnson, 
a  citizen  of  the  United  States,  and  a  resident 
of  Camden,  State  of  New  Jersey,  have  invent- 
5  ed  certain  new  and  useful  Improvements  in 
Gramophones  and  Actuating  Devices  There- 
for, of  which  the  following  is  a  full,  clear,  and 
exact  description,  reference  being  had  to  the 
accompanying  drawings,  forming  part  of  this 

lo  specification. 

My  invention  relates  to  certain  improve- 
ments in  gramophones  and  sound  recording 
and  reproducing  machines  of  like  nature  in 
which  a  record  disk  or  cylinder  is  propelled 

15  by  power,  and  has  for  its  principal  object  to 

provide  an  improved  form  of  mechanism  for 

effecting  the  rotation  of  the  disk  under  the 

reproducing-stylus. 

My  invention  further  comprises  certain  im- 

20  pi'ovements  in  the  mechanism  for  supjporting 
and  rotating  the  record-disk  and  for  adjust- 
ing and  regulating  the  rotations  of  the  latter, 
as  more  fully  set  forth  hereinafter. 

In  the  accompanying  drawings.  Figure  1  is 

25  an  elevation  of  a  gramophone  arranged  and 
constructed  in  accordance  with  mj'invention. 
Fig.  2  is  a  sectional  elevation  of  a  portion  of 
the  same  on  the  line  2  2,  Fig.  1.  Fig.  3  is  a 
sectional  plan  view  of  a  portion  of  the  driving 

30  mechanism  on  the  line  3  3,  Fig.  4.  Fig.  4  is 
a  sectional  elevation  of  the  same  on  the  line 
4  4,  Fig.  3;  and  Fig.  5  is  an  elevation  of  the 
governor  for  regulating  the  speed  of  rotation 
of  the  table,  on  which  the  I'ecord-disk  is  sup- 

35  ported. 

Referring  to  the  drawings,  A  represents  a 
circular  table  or  platform,  on  which  is  placed 
a  record-disk  B,  in  which  has  been  formed  a 
continuous  record-groove  by  a  needle  or  stylus 

40  and  a  diaphragm  vibrated  by  sound-waves  in 
the  usual  manner.  The  table  and  disk  are 
rotated  under  a  stylus  &,  secured  to  a  casing 
y  and  connected  at  one  end  to  a  suitable  dia- 
j)hragm  6^,  from  which  leads  a  trumpet  or 

45  earpiece  C,     This  mechanism  is  carried  by 

an  arm  c,  pivoted  at  c'  to  a  support  c^  and  so 

arranged  tliat  it  maybe  free  to  travel  during 

the  rotation  of  the  disk. 

The  table  A  has  a  central  hub  a,  which  rests 

50  upon  a  shoulder  d,  formed  near  the  upper  end 
of  a  sleeve  D,  and  is  kej^ed  to  said  sleeve  by 
a  pin  d'.     The  lower  end  of  the  sleeve  is  of 


somewhat  smaller  diameter  and  preferably 
rests  within  a  cup  E,  in  which  are  placed  a 
number  of  balls  e,  acting  to  keep  the  sleeve  55 
in  a  central  position.  It  is  clear,  however, 
that  the  sleeve  can  be  maintained  in  a  central 
position  bj^  other  means — such,  for  instance, 
as  by  the  use  of  an  ordinaiy  metal  bushing 
or  collar  adjusted  around  the  lower  end  of  60 
the  x^ost  and  within  the  sleeve. 

From  the  base  F  of  the  operating  mechan- 
ism extends  a  vertical  post  G,  having  in  its 
upi)er  end  a  conical  depression  or  recess  g  for 
the  reception  of  a  conical  pin  (/',  secured  to  65 
or  formed  integral  with  a  threaded  post  g'^, 
kej'ed  or  otherwise  secured  to  the  sleeve  D 
and  arranged  to  rotate  with  the  sleeve  during 
the  operation  of  the  machine.  The  post  G  is 
f)rovided  about  midwaj^  of  its  length  with  an  70 
annular  groove  7?,  into  which  extends  a  set- 
screw  Zi-'j  carried  by  the  sleeve  D  and  adapted 
to  prevent  any  excessive  vertical  movement 
of  the  sleeve. 

To  the  sleeve  D  are  secured  a  gear-wheel  I  75 
and  a  pinion  i',  which  latter  is  drivenby  a  train 
of  gearing  K  from  a  gear-wheel  /c,  carried  by 
a  winding-post  L,  to  which  latter  is  secured 
one  end  of  a  spiral  spring  I.     The  opposite 
end  of  the  spring  I  is  secured  to  a  semicircu-  80 
lar  casing  M,  arranged  at  one  side  of  the  box 
or  casing  N,  and  the  connection  between  the 
winding-post  and  the  gear-wheel  A;  is  through 
a  ratchet-wheel  ?)i,  carried  by  the  post,  and 
pawls  »i',  carried  by  the  gear-wheel  and  ar-  85 
ranged  to  make  contact  with  the  teeth  of  the 
ratchet-wheel  '\n. 

The  casing  M  serves  to  keep  the  spiral 
spring  within  a  comparatively  small  space 
without  materially  interfering  with  the  un-  90 
winding  of  its  coils,  and  at  the  same  time 
forms  a  bearing  or  support  for  the  upper  end 
of  the  winding-post  L. 

At  one  side  of  the  train  of  gearing  is  ar- 
ranged a  governor,  constructed  in  the  man-  95 
ner  shown  in  Fig.  5  and  comprising  a  vertical 
shaft  /;,  having  upper  and  lower  beai'ings 
and  provided  with  a  sleeve  7i',  to  which  are 
secured  the  lower  ends  of  springs  ?i'^,  carrying 
weights  or  balls  71^.  The  shaft  7Z  is  provided  100 
with  a  pinion  p,  arranged  to  intermesh  with 
the  gear-wheel  «,  and  immediately  above  the 
pinion  is  a  disk  p',  secured  to  or  formed  in- 
tegral with  the  sleeve  71',  and  so  arranged 
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that  as  the  speed  of  rotation  increases  the 
disk  will  be  vertically  raised  and  make  con- 
tact with  an  arm  or  arms  r' ,  pivoted  at  r^  to 
the  governor-standard,  so  that  an  excessive 
5  speed  of  rotation  will  be  cheeked  by  the  f  ric- 
tional  contact  between  the  upper  face  of  the 
disk  and  rubber  bearing-blocks  s,  carried  by 
the  arms  r' .  To  the  outer  ends  of  the  bars 
r'  is  secured  an  arm  t,  having  an  opening  for 

10  the  passage  of  a  rod  T,  threaded  at  t'  and 
screwing  into  a  threaded  opening  in  the  gov- 
ernor-standard, so  that  by  turning  the  rod  T 
the  arms  r'  may  be  moved  to  a  greater  or  less 
distance  from  the  disk  p'  and  the  rotations  of 

15  the  governor  be  checked  at  any  desired  point. 
To  oppose  the  adjustment  of  the  arms  r' ,  a 
coiled  spring  ^^  is  placed  around  the  threaded 
end  t'  of  the  rod  T  at  a  point  between  the 
governor-standard  and  the  arm  t. 

20  At  one  side  of  the  box  or  casing  N  is  secured 
an  arm  U,  pivoted  at  its  lower  end  to  a  plate 
u,  and  at  its  upper  end  being  provided  with 
a  small  block  «',  of  rubber  or  similar  material, 
adapted  to  make  contact  with  the  periphery 

25  of  the  supporting-table  A.  The  arm  IJ  has 
an  operating  handle  or  knob  u^,  by  which  it 
maj^  be  moved  into  contact  with  the  edge  of 
the  disk  when  it  is  desired  to  check  the  speed 
of  the  latter. 

30  At  one  side  of  the  casing  N  is  secured  a 
rest  or  stop  v  for  the  reception  and  support 
of  the  diaphragm-case  h'  when  the  latter  is 
moved  on  its  supporting-lever  c  during  the 
removal  of  a  wqsv  record-disk  or  at  times 

35  when  the  machine  is  out  of  operation. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  The  combination  of  the  rotatable  table, 

40  a  driving-sleeve  for  said  table,  mechanism  for 
rotating  said  sleeve,  a  stationary  supporting- 
post  within  said  sleeve  and  a  step-supporting 
pin  between  the  table  and  the  top  of  said 
post. 

45  2.  The  combination  of  the  rotatable  table, 
a  driving-sleeve  therefor,  means  for  support- 
ing said  sleeve,  a  roller- bearing  acting  to 
maintain  the  sleeve  in  a  central  position,  and 
means  for  rotating  said  sleeve. 

50  3.  The  combination  of  the  rotatable  table, 
a  driving-sleeve  operatively  connected  there- 
to, a  supporting-post,  means  for  centrally  sup- 
porting said  sleeve  on  said  post,  and  mech- 
anism for  rotating  said  sleeve,  substantially 

55  as  specified. 

4.  The  combination  of  the  supporting-post 
having  a  recessed  upper  end,  a  rotatable  ta- 
ble, a  driving-sleeve  oj)eratively  connected 
thereto,  a  conical  pin  carried  by  the  sleeve 


and  adapted  to  fit  within  the  recessed  end  of  60 
the  post,  and  a  ball-bearing  adapted  to  keep 
the  lower  end  of  the  sleeve  in  a  central  posi- 
tion, substantiallj^  as  specified. 

5.  The  combination  of  the  rotatable  table, 

a  driving-springjgeai'ing  operatively  connect-  65 
ing  the  spring  and  table,  a  winding-post  car- 
rying said  spring,  and  a  easing  surrounding 
said  spring  and  forming  a  bearing  for  said 
post. 

6.  The  combination  of  the  rotatable  table,  70 
a  driving-sleeve  therefor,  means  for  support- 
ing said  sleeve,  a  roller  -  bearing  acting  to 
maintain  the  sleeve  in  a  central  position,  a 
driving-gear  secured  to  said  sleeve  at  or  near 
the  lower  end  thereof,  and  mechanism  for  ro-  75 
fating  said  driving-gear. 

7.  In  a  motor  the  combination  of  a  driving- 
sleeve,  a  supporting  -  post  extending  partly 
within  the  sleeve  and  having  a  bearing-sur- 
face for  contact  therewith,  means  for  main-  80 
taining  the  sleeve  in  a  central  position,  a  di-iv- 
ing-gear  secured  to  said  sleeve  at  or  near  the 
lower  end  thereof,  and  means  for  rotating 
said  di-iving-gear. 

8.  The  combination  of  the  rotatable  table,  85 
a  clockwork  mechanism  for  rotating  the  same, 

a  governing  device  for  regulating  the  speed 
of  such  mechanism,,  a  frame  carrying  said 
governing  device,  said  frame  being  adjust- 
able as  a  whole,  toward  and  from  the  clock-  90 
work  mechanism. 

9.  The  combination  of  the  rotatable  table, 
a  motor  for  drivingthesame,  a  governing  de- 
vice, an  adjustable  frame  carrying  the  same, 
gears  on  the  motor  and  on  the  governor,  said  95 
governor-frame  being  adjustable  toward  and 
from  the  motor  mechanism  to  regulate  the 
degree  of  intermesh  of  gears,  substantially  as 
specified. 

10.  The  combination  of  the  rotatable  table,   100 
a  motor  for  driving  the  same,  a  frame  adjust- 
able as  a  whole  toward  and  from  the  motor 
mechanism,  and  a  governor  having  its  cen- 
tral or  main  shaft  supported  at  opposite  ends 

in  bearings  in  said  frame.  105 

11.  The  combination  of  the  rotatable  table, 
a  motor  for  driving  the  same,  a  governor  hav- 
ing centrif ugally-operated  arms,  a  friction- 
disk  movable  by  said  arms,  and  a  regulating- 
lever  having  arms  or  fingers  adapted  to  make  no 
contact  with  said  disk,  and  means  for  adjust- 
ing said  arms,  substantially  as  specified. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  18th  day  of  August,  A.  D.  1897. 
ELDRIDGE  R.  JOHNSON. 
Witnesses: 

W.  S.  FUEST, 
Jno.  E.  Pakker. 
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To  all  whom  it  maij  concern: 

Be  it  known  tlmt  I,  Joseph  William  Jones, 
a  citizen  of  the  United  States, residing  at  Phil- 
adelphia, in  the  county  of  Philadelphia  and 
5  State  of  Peunsjivania,  have  invented  certain 
new  and  useful  Improvements  in  Gramo- 
phone-Needles; and  I  do  declare  the  follow- 
ing to  be  a  full,  clear,  and  exact  description 
of  the  invention,  such  as  will  enable  others 

lo  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

My  invention  relates  to  improvements  in 
needles  for  gramophones,  the  object  being  to 
produce  a  needle  having  a  point  oi-end  of  re- 

15  duced  but  uniform  diameter,  so  that  it  will 
adjust  itself  as  the  point  wears  away  bj'  use 
to  the  spiral  groove  in  the  disk  containing 
the  record  without  changing  the  vibration  or 
sound  produced  by  the  instrument. 

20  In  the  accompanying  drawings.  Figure  1 
illustrates  a  perspective  view  of  a  gramo- 
phone of  the  usual  construction,  showing  the 
manner  in  which  the  stylus  or  needle  is 
brought  into  action  with  tiie  disk  containing 

25  the  record.  Fig.  2  illustrates  a  detached  side 
elevation, enlarged, of  the  diaphragm  and  cas- 
ing, showing  the  manner  of  adjusting  the 
stylus  or  needle  to  the  spring-plate  control- 
ling the  diai^hragm.     Fig.  3  is  an  end  view  of 

30  that  portion  of  t'le  machine  shown  in  Fig.  2. 
Fig.  4  illustrates  a  side  elevation  of  the  stylus 
or  needle  commonly  employed  in  gramo- 
phones. Fig.  5  represents  a  side  elevation 
of  a  stylus  or  needle  embodying  my  improve- 

35  ments,  and  Fig.  G  is  a  similar  view  showing 

a  somewhat  modified  form  of  my  invention. 

Referring  to  the  letters  of  reference  in  the 

accompanj'ing  drawings,  A  designates  the 

driving-pulley,  mounted  upon  a  shaft,  which 

40  is  supported  by  a  bracket  A',  the  shaft  and 
pulley  being  operated  by  a  crank  A'. 

B  is  a  balance  -  wheel  provided  with  a 
grooved  hub  B'  for  the  reception  of  the  elas- 
tic cord  C,  and  B^  is  a  friction-wheel  which 

45  bears  upon  the  under  side  of  the -disk  D  for 
the  purpose  of  rotating  tlie  same.  The  bal- 
ance-wheel Band  f  riction- wheel  B- are  mount- 
ed upon  a  shaft  supported  by  the  bracket  B^ 
The  latter  is  provided  with  a  set-screw  h  for 

50  adjusting  the  shaft. 

The  diaphragm  E  and  its  casing  E'   are 


mounted  upon  a  bar  E^  hinged  at  a  point  e^ 
to  a  bracket  E^  which  is  pivotally  mounted 
in  an  upright  E'',  so  that  a  universal  move- 
ment is  given  to  the  said  bar.  55 

The  horn  F  is  supported  at  one  end  from 
the  bracket  E'^  by  a  rest  /  and  at  the  oppo- 
site end  by  an  elbow  F',  connected  to  the  dia- 
phragm-casing. Upon  the  support  D  is  do- 
tachably  secured, by  means  of  a  screw-cap  D',  60 
a  disk  G,  preferably  formed  of  rubber,  con- 
taining tlie  record  in  the  form  of  an  irregular 
helical  groove  or  channel,  which  is  traversed 
by  the  stylus  or  needle  I  as  the  disk  rotates. 

The  diaphragm  E  is  acted  upon  by  a  spring-  65 
arm  E^  through  the  medium  of  a  pin  e^,  and  a 
plate-spring  E^  bears  upon  the  said  arm,  the 
tension  imparted  thereto  being  regulated  by 
a  thumb-nut  el  The  end  of  the  arm  E'^  is  pro- 
vided with  a  binding-post  J^  adapted  to  re-  70 
ceive  the  stylus  or  needle  I,  which  is  firmly 
held  in  the  binding-post  J  by  a  screw,/. 

I  find  in  practice  that  after  the  needle  has 
passed  over  the  record  several  times  the  point 
is  worn  away,  and  where  an  ordinary  needle  75 
is  employed,  such  as  I  have  illustrated  in 
Fig.  4,  the  worn  point  presents  a  greater  sur- 
face to  the  spiral  groove  in  the  record  and 
the  sound-vibrations  become  low  and  indis- 
tinct, so  that  in  order  to  fjroduce  the  proper  80 
volume  and  quality  of  sound  the  worn  needle 
must  be  removed  after  several  reproductions 
of  the  record  and  a  new  one  substituted, 
which  requires  the  operator  to  keep  a  supply 
of  pointed  needles  constantly  on  hand.  85 

In  carrying  out  my  invention  I  provide  a 
needle  I  with  a  stout  shank  I',  which  is  es- 
sential in  preventing  the  absorption  of  the 
delicate  vibrations  in  passing  from  the  point 
of  the  needle  to  the  diaphragm,  and  a  point  90 
'^',  having  a  uniform  diameter  approximately 
the  width  of  the  spiral  groove  in  the  record. 
The  extreme  end,  which  is  brought  in  con- 
tact with  said  groove,  is  beveled  at  the  re- 
quired angle,  so  that  as  the  needle  is  worn  95 
away  the  same  amount  of  surface  traverses 
the  record  and  the  sound  waves  or  vibrations 
.  are  rendered  clear  and  distinct  and  the  same 
volume  and  qualitj'  of  tone  is  preserved. 

In  the   modified  form  of  mj'  invention,   100 
shown  in  Fig.  G  the  same  general  principle 
is  carried  out;  but  in  order  to  impart  to 
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the  needle-point  a  still  greater  working  ca- 
pacity I  provide  the  shank  I'  with  a  hub  i, 
which  is  fastened  to  the  shank  by  a  screw  i^. 
XJpoa  said  hub  are  arranged  a  number  of 
points  i^,  so  that  as  one  of  the  points  becomes 
worn  a  new  point  may  be  brought  into  ac- 
tion by  turning  the  hub  i'  without  removing 
the  shank  of  the  needle  from  the  binding- 
post. 

Having  now  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  A  gramophone-needle  having  its  work- 
ing end  reduced,  said  end  being  of  the  same 
diameter  throughout  its  length,  the  same  be- 
ing adapted  to  the  groove  of  the  record. 

2.  A  gramophone-needle  having  its  work- 
ing end  reduced,  said  end  being  of  the  same 
diameter  throughout  its  length  and  beveled 


at  the  point,  the  same  being  adapted  to  the  20 
groove  of  the  record. 

3.  A  gramophone  -  needle    comprising  a 
shank  having  one  or  more  reduced  ends  of 
the  same  diameter  throughout  their  length,  _ 
the  same  being  adapted  to  the  groove  of  the  25 
record. 

4,  A  gramophone  -  needle  comprising  a 
shank,  I',  a  hub,  i',  pivotally  secured  there- 
to, provided  with  a  plurality  of  points,  said 
points  being  of  the  same  diameter  through-  30 
out  their  length  the  same  being  adapted  to 
the  groove  of  the  record. 

In  testimony  whereof  I  aflBx  my  signature 
in  presence  of  two  witnesses. 

JOSEPH  WILLIAM  JONES. 
Witnesses: 

J.  A.  Vincent, 
William  C.  3toever. 
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To  all  ivJiom  it  maij  concern: 

Be  it  known  that  I,,  Joseph  A,  Vincent,  a 
citizen  of  the  United  States,  residing  at  Phila- 
delphia, in  the  countj^  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  a  Combined 
Clock  and  Gramophone;  and  I  do  declare  the 
following  to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable  oth- 

lo  ers  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

My  invention  relates  to  novel  improvements 
in  clocks,  the  main  object  being  to  combine 
therewith  a  gramophone,graphophone, or  pho- 

15  nograph  which  will  work  in  unison  with  the 

clock  mechanism  and  call*  out  the  hour  or 

fraction  thereof  as  the  same  is  registered 

upon  the  dial. 

My  invention  further  consists  in  the  novel 

20  construction  and  arrangement  of  the  parts 
comprising  the  gramophone,  which  I  prefer 
to  use  in  this  connection,  and  in  the  manner 
of  controlling  the  same  by  the  independent 
mechanism  of  the  clock. 

25  Referring  to  the  accompanying  drawings, 
Figure  1  illustrates  a  front  elevation,  partly 
in  section,  of  a  talking  clock  constructed  in 
accordance  with  my  invention ;  and  Fig.  2  is 
a  vertical  section  on  the  line  2  2  of  Fig.  1. 

30  Similar  letters  of  reference  refer  to  simi- 
lar parts  throughout  the  several  views  of  the 
drawings. 

A  represents  a  disk  formed  of  metal,  hard 
rubber,  or  anj' suitable  matei-ial  and  contaiii- 

35  ing  the  record. 

A'  is  a  shaft  working  in  bearings  h  and  6', 
formed  upon  the  bracket  B,  and  is  provided 
with  a  small  face-plate  A^,  against  which  disk 
A  is  secured  by  means  of  a  thumb-screw  A^ 

40  The  disk  A  and  shaft  A'  are  rotated  through 
the  medium  of  a  train  of  gearing  operated  by 
a  spring-motor  C,  which  is  under  the  control 
of  the  clock  mechanism,  as  more  fully  de- 
scribed hereinafter. 

45  The  stylus  or  needle  D,  which  traverses  the 
spiral  groove  formed  upon  the  disk  A,  is  held 
in  a  binding-post  D',  secured  to  a  flat  spring 
D-,  mounted  upon  the  sound-box  D^,  which 
latter  is. provided  with  the  usual  diaphragm 

50  D',  connected  to  the  spring  D'  hj  a  pin  cP. 
A  tube  D"'  iirojects  from  one  side  of  tlie 


sound-box  and  is  provided  with  a  short  horn 
C,  the  mouth  of  which  is  turned  uiDward. 

IJpon  the  bar  D",  which  has  bearings  in  the 
brackets  B  and  B',  is  a  sleeve  D^,  connected  55 
to  the  sound-box  by  a  twisted  spring cZ^,  which 
allows  a  slight  angular  movement  of  the 
sound-box  and  parts  connected  thereto  inde- 
pendent of  the  movement  imparted  to  the 
sleeve.  60 

The  sleeve  D^  has  a  depending  lever  D^, 
which  is  caused  to  travel  backward  and  for- 
ward and  impart  a  like  movement  to  the 
sounding-box  and  stylus  hj  means  of  screws 
D^"  and  D",  the  former  screw  being  firmly  65 
threaded  and  adapted  to  slowlj-  feed  the  stj'- 
lus  along  the  grooves  of  the  record,  while  the 
latter  screw  is  of  .steep  pitch,  causing  a  quick 
return  of  the  lever  D^  and  parts  connected 
therewith  after  the  same  has  been  carried  for-  70 
ward  to  the  full  extent  of  its  movement.  The 
shifting  of  the  lever  D^  from  one  to  the  other 
of  said  screws,  w^hich  causes  the  stylus  to 
move  into  and  out  of  engagement  with  the 
spiral  grooves  of  the  record,  is  accomplished  75 
in  the  following  manner: 

The  bar  D',  upon  which  the  sleeve  D^  is 
guided,  is  provided  with  a  groove  (V  for  the 
reception  of  a  j)in  or  kej^  cP,  fitted  to  the  sleeve 
Dl     On  the  end  of  the  bar  D'  is  a  cam-plate  80 

E,  provided  with  notches  e  and  e',  and  upon 
the  bracket  B  is  formed  a  lug  E',  provided 
with  a  vertical  hole  adapted  to  receive  a 
spring-actuated  plunger  E'-,  which  is  beveled 

at  the  end  to  properlj'  enter  one  of  notches  e  85 
or  e' .     As  the  lever  D^  is  fed  foi'ward  in  the 
direction  of  the  arrow  the  pin  cZ^  fastened  to 
a  flat  spring  d^^,  which  in  turn  is  secured  to 
said  lever,  moves  in  the  path  of  the  cam  D^'-, 
which  forces  the  lever  D^  out  of  engagement  90 
with  the  screw  D^"  and  into  engagement  with 
the  screw  D^^.     The  plunger  E-  in  the  -mean- 
time being  depressed  enters  the  notch  E'  as 
the  lever  is  shifted.     At  this  point  the  stylus 
is  disengaged  from  the  spiral  groove  in  the  95 
record.     The  screw  D"  carries  the  arm  D^  in 
the  reverse  direction  until  the  pin  cZ"  enters 
the  path  of  the  cam  D'^,  when  the  arm  D^  is 
again  shifted  and  the  stj^lus  brought  in  con- 
tact with  the  spiral  grooves  of  the  record.        100 
The  screws  D^''  and  D"  are  driven  by  a  worm 

F,  mounted  on  a  shaft  F^,  which  meshes  with 


s 
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the  teeth  of  the  worm-wheels  F'  and  F^,  se- 
cured to  the  ends  of  the  screw-shafts  D'"  and 
'D^\  respectively. 

Motion  is  imparted  to  the  vertical  shaft  F^ 
5  by  the  spring-motor  C,  which  comprises  a 
shaft  G,  upon  which  is  secured  a  ratchet- 
wheel  G'.  A  spur-wheel  G^  is  loosely  hung 
upon  said  shaft  and  carries  a  pawl  g^,  which 
Avorks  in  said  ratchet. 

lo  Theshaftis  caused  to  rotate  by  means  of  a 
spiral  spring  S,  which,  through  the  medium 
of  the  ratchet-wheel  G',  imparts  motion  to  the 
spur-wheel  G^.  A  pinion  G''  engages  the  lat- 
ter, and  upon  the  same  shaft  is  securedja  spur- 

15  wheel  G*,  which  meshes  with  a  pinion  G^  upon 
the  shaft  G",  the  latter  being  provided  atone 
end  with  a  bevel-gear  G",  which  engages  the 
bevel-pinion  F*  upon  the  shaft  F^  The  shaft 
G  is  also  provided  with  a  gear-wheel  H,  which 

20  engages  a  pinion  H',  and  upon  the  same  shaft 
as  that  which  supports  the  pinion  H'  is  fas- 
tened a  gear-wheel  IP,  which  meshes  with  a 
pinion  H^  mounted  on  the  shaft  A'. 

It  will  be  seen  from  the  above  description 

25  that  motion  is  given  to  the  disk  containing 
the  record,  as  well  as  to  the  sound-box  and 
stylus,  by  the  spring-motor  C,  through  the  me- 
dium of  a  train  of  gears.  In  order  to  control 
to  some  extent  the  speed  of  the  spring-motor, 

30  I  desire  to  provide  a  simple  form  of  governor. 
The  one  which  I  have  illustrated  ia  Figs.  1 
and  2  consists  of  a  series  of  blades  F%  mounted 
upon  a  central  hub  F",  which  is  in  the  present 
instance  secured  to  the  vertical  shaft  F^  al- 

35  though  it  will  be  readily  understood  that  a 
governor  of  this  tj'pe  may  be  secured  to  any 
rapidlj^-moving  portion  of  the  motor. 

The  starting  and  stopping  of  the  motor  C  is 
preferably  controlled  by  the  shaft  upon  which 

40  the  minute-hand  of  the  clock  is  mounted,  and 
as  the  clock  mechanism  is  of  the  ordinary  type 
it  has  not  been  thought  necessary  to  illustrate 
anj^  of  the  details  of  construction.  The  shaft 
I,  upon  which  the  minute-hand  of  the  clock 

45  is  mounted,  is  provided  with  a  dog  I',  and 
upon  the  shaft  G  of  the  motor  is  a  plate  P, 
provided  with  a  number  of  radial  slots  il  A 
lever  I^  is  pivoted  at  a  point  i^.  One  end  of 
said  lever  is  adapted  to  rest  in  one  of  the  slots 

50  in  the  plate  I,  while  the  other  is  provided  with 
an  inclined  cam-surface  i*,  which  is  directly 
in  tlie  path  of  the  dog  I'.  As  the  shaft  I  re- 
volves the  dog  strikes  the  inclined  portion  of 
the  lever  P  and  releases  the  upper  end  thereof 

55  from  the  slot  in  the  plate  P.  The  motor  is 
then  free  to  rotate  and  operates  the  gramo- 
phone until  the  lever  P  engages  the  next  slot 
in  the  plate  P,  when  the  spring-motor  is  locked 
until  the  dog  on  the  shaft  controlling  the  min- 

60  ute-hand  completes  a  revolution  and  is  again 
brought  into  action. 

I  prefer  to  inclose  the  gramophone  in  a  cas- 
ing J,  extending  the  full  width  of  the  clock, 
and  I  provide  at  the  top  of  said  casing  a  horn 

65  J',  through  which  the  sounds  produced  by  the 
gramophone  are  conveyed  and  intensified. 
I  do  not  confine  myself  to  this  particular  ar- 


rangement of  the  parts,  as  it  will  be  readily 
seen  that  the  disk  may  Idc  arranged  in  a  hori- 
zontal as  well  as  a  vertical  position  and  may  70 
be  located  in  any  convenientpartof  the  clock- 
casing  without  departing  from  the  spirit  of 
my  invention.  The  records,  aside  from  call- 
ing out  the  hour,  can  be  arranged  to  reproduce 
anything  desired  in  music,  words  or  songs,  75 
and,  if  desired,  can  be  used  for  the  purpose  of 
reproducing  anything  in  the  line  of  advertis- 
ing matter. 

Having  now  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat-  80 
ent,  is — 

1.  A  combined  clock  and  gramophone  com- 
prising a  record-disk  mounted  upon  a  rotata- 
ble  plate,  spring  mechanism  for  operating  the 
same,  a  sound-box  provided  with  a  diaphragm  85 
and  stylus  which  is  adapted  to  traverse  the 
face  of  the  record,  a  screw  operated  by  said 
spring  mechanism  for  conveying  the  sound- 
box and  stj'lus  across  the  record-disk  in  one 
direction,  a  second  screw  for  conveying  the  90 
sound-box  and  stylus  in  the  opposite  direc- 
tion, cams,  one  on  each  of  said  screws  for 
shiftiug  the  parts  carrying  the  sound-box  and 
stylus  out  of  engagement  with  one  and  into 
engagement  with  the  other  of  said  screws,  the  95 
clock  mechanism,  a  dog  mounted  upon  a  shaft 

of  the  clock  mechanism,  a  lever  controlled 
thereby,  and  a  notched  wheel  operated  upon 
by  said  lever  and  dog  to  unlock  the  spring 
mechanism  of  the  gramophone.  100 

2.  A  combined  clock  and  gramophone  com- 
prising the  clock  mechanism,  spring  means 
for  operating  the  same,  a  lever  controlled  by 
said  clock  mechanism,  a  record-disk  mounted 
upon  a  rotatable  plate,  spring  means  for  op-  105 
crating  the  same,  a  sound-box  provided  with 

a  diaphragm  and  stj^us  which  is  adapted  to 
traverse  the  face  of  the  record,  a  screw  for 
conveying  the  sound-box  and  stylus  across 
the  record -disk  in  one  direction,  a  second  110 
screw  for  conveying  the  sound-box  and  stylus 
in  the  opposite  direction,  cams  one  on  each 
of  said  screws  for  shifting  the  iiarts  carrying 
the  sound-box  and  stylus  from  one  to  the  other 
of  said  screws  and  a  notched  plate  secured  to  115 
the  main  shaft  of  the  spring  mechanism  of 
the  gramophone  and  operated  upon  by  the 
above-mentioned  lever  for  locking  said  spring 
mechanism. 

3.  A  combined  clock  and  gramophone  com-  120 
prising  a  record  detachably  secured  to  a  ro- 
tatable plate  mounted  upon  a  horizontal  shaft, 

a  sound-box  and  stylus  acted  upon  by  said 
record,  a  lever  depending  from  said  sound- 
box, a  screw  for  acting  upon  said  lever  to  125 
move  the  sound-box  and  stylus  in  one  direc- 
tion, a  screw  acting  upon  said  lever  to  move 
it  and  its  connecting  parts  in  the  opposite  di- 
rection, pins  upon  said  lever,  a  cam  ujion  each 
of  said  screws  for  acting  upon  said  pins  to  130 
shift  the  lever  from  one  to  the  other  of  said 
screws,  a  spring -motor  connected  to  said 
screws  through  a  train  of  gearing  for  operat- 
ing the  same,  and  in  like  manner  to  the  shaft 
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carrying  the  record,  a  disk  carried  by  the 
main  driving-shaft  of  said  motor  provided 
with  a  series  of  notches,  a  pivoted  lever  hav- 
ing one  end  adapted  to  the  notches  of  said 
5  plate,  the  clock  mechanism,  a  dog  mounted 
upon  the  minute-hand  shaft  of  the  clock  mech- 
anism and  adapted  to  act  upon  said  lever, 
substantially  as  specified. 
4.  A  gramophone  comprising  a  disk  con- 

lo  taining  the  record  secured  to  a  plate  mounted 
upon  a  rotatable  shaft,  a  sound-box  and  a 
stylus  controlled  thei'eby,  a  traveling  support 
for  the  sound-box  and  stylus  flexibly  con- 
nected to  a  sleeve  guided  upon  a  horizontal 

15  bar,  said  sleeve  having  an  arm  depending 
therefrom,  a  screw  adapted  to  feed  the  travel- 
ing support  in  one  direction,  a  cam  mounted 
upon  the  screw  and  adapted  to  a  pin  upon  the 


depending  arm  for  disengaging  said  arm  from 
said  screw,  a  screw  adapted  to  feed  the  travel-  20 
ing  support  in  the  opposite  direction,  a  cam 
upon  said  screw  for  acting  upon  a  pin  on  said 
arm  to  disengage  the  same  from  the  last-men- 
tioned screw  and  move  said  arm  into  engage- 
ment with  the  opposite  screw,  and  means  con-  25 
trolling  the  bar  upon  which  traveling  sup- 
port is  sleeved  for  holding  the  depending  arm 
into  engagement  with  one  or  the  other  of  the 
screws  with  a  yielding  tension. 

In  testimony  whereof  I  affix  my  signature  30 
in  presence  of  two  witnesses. 

JOSEPH  A.  VINCENT. 

Witnesses: 

Robert  W.  Lloyd, 
Henry  Drur. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  "VV.  Jones,  a 
citizen  of  the  United  States,  residing  at  Phihi- 
delphia,  in  the  county  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound-Re- 
producing Machines;  and  I  do  declare  the 
following  to  be  a  full,  clear,  and  exact  de- 
scrij)tion  of  the  invention,  such  as  will  enable 

lo  others  skilled  in  the  art  to  which  it  apper- 
tains to  make  and  use  the  same,  reference 
being  had  to  the  accompanying  drawings,  and 
to  the  letters  of  reference  marked  thereon, 
which  form  a  part  of  this  specification. 

15  My  invention  relates  to  improvements  in 
the  reproducing  apparatus  adapted  for  use 
in  the  method  of  recording  and  rei)roducing 
sounds  as  carried  out  in  that  class  of  instru- 
ments known  as  "gramophones." 

20  In  this  class  of  apparatus  the  record  is  pro- 
duced on  the  face  of  a  disk  as  a  volute  band 
consisting  of  a  sinuous  or  undulating  groove 
of  even  depth.  In  the  production  of  the  rec- 
ord a  recording-stylus  is  caused  to  travel  in 

25  a  straight  radial  path  from  the  circumference 
toward  the  center.  The  reproduction  of  the 
recorded  sounds  is  effected  by  giving  to  a  re- 
producing-stylus  a  vibratory  movement  by 
and  in  accordance  with  the  sinuosities  of  the 

30  record  -  groove,  and  these  vibratory  move- 
ments being  transmitted  to  a  diaphragm 
vibrations  of  the  latter  give  rise  to  sounds 
which  are  reproductions  of  the  sounds  origi- 
nally produced  in  the  recording  apparatus. 

35  In  all  reproducing  ai)paratus  of  the  above 
type,  as  far  as  I  am  aware,  a  long  arm  has 
been  emploj^ed  to  support  the  sound-box  and 
stylus,  and  where  it  has  been  desired  to  in- 
tensify the  sound  a  horn  in  like  manner  has 

40  thereby  been  supported  and  carried,  the 
movement  imparted  to  the  arm  sound-box 
and  horn  being  effected  bj'  the  delicate  groove 
of  the  record  working  in  conjunction  with 
the  stjdus.     It  frequently  happens  that  the 

45  sinuosities  of  the  record  leave  very  delicate 
partition-lines  between  the  volutes  of  said 
record,  so  that  after  several  reproductions 
the  grooves  are  caused  to  run  together  by  the 
friction  of  the  stj^lus,  thus  preventing  a  com- 

50  plete  and  perfect  reproduction  of  the  sound- 
waves recorded  upon  the  record. 
One  of  the  main  features  of  my  invention, 


therefore,  has  reference  to  the  means  for  posi- 
tively conveying  the  sound-box  and  stylus 
along  with  the  parts  connected  thereto  across  55 
the  face  of  the  record-disk  at  a  uniform  speed 
with  the  travel  of  the  stylus. 

Another  feature  of  my  invention  is  the  con- 
struction of  the  sound-box  and  means  for 
regulating  the  quality  of  sound  thereby  pro-  60 
duced. 

Mj'^  invention  further  embodies  the  con- 
struction and  arrangement  of  various  parts 
of  the  apparatus,  all  of  which  will  be  more 
fully  explained  hereinafter.  65 

In  reference  to  the  drawings  accompanying 
this  specification.  Figure  1  represents  a  plan 
view  of  a  device  embodying  my  invention. 
Fig.  2  illustrates  a  front  elevation  of  the  same. 
Fig.  3  shows  a  sectional  elevation  on  the  line  70 
3  3  of  Fig.  1.  Fig.  4  represents  a  sectional 
plan  view  on  the  line  4  4  of  Fig.  3.  Fig.  5 
illusti-ates  an  enlarged  sectional  view  of  the 
sound-box  diaphragm  and  stj^lus,  and  Fig.  G 
illustrates  a  section  on  the  line  G  G  of  Fig.  3.  75 

A  represents  a  rotating  table  which  I  prefer 
to  make  of  sufficient  weight  to  act  as  a  bal- 
ance-wheel, so  that  in  conjunction  with  the 
governor  the  table  will  have  a  tendency  to 
more  regularly  rotate.  80 

Upon  the  table  A  is  placed  the  disk  B,  con- 
taining the  record,  the  same  having  an  open- 
ing in  the  center  adapted  to  a  threaded  stem 
&,  which  projects  from  the  top  of  the  table  A, 
the  record-disk  being  held  in  place  by  a  thumb-  85 
screw  B', which  engages  the  threaded  stem  6. 
The  table  A  is  secured  to  a  vertical  shaft  A', 
which  carries  a  pulley  A', which  through  the 
medium  of  the  belt  a  and  pulley  (j  imparts  a 
rotarj'  motion  to  the  governor  G.  90 

The  lower  end  of  the  shaft  A'  is  hollowed 
out  to  receive  a  stationary  vertical  shaft  C, 
by  which  the  shaft  and  table  are  supported, 
and  upon  the  lower  end  of  the  shaft  A'  is  a 
pinion  D, which  meshes  with  a  spur-wheel  E,  95 
secured  to  a  sleeve  E',  to  which  in  like  man- 
ner is  fastened  at  the  lower  end  thereof  a 
l^inion  E'\  all  of  which  are  supjported  upon 
the  stationary  vertical  shaft  E^. 

Surrounding  the  stationar}'  vertical  shaft  loc 
C  is  a  sleeve  F,  which  supports  the  spring- 
drum  F'  and  to  which  the  inner  end  of  the 
spring  S  is  secured. 

The  sleeve  F  is  provided  at  the  lower  end 
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with  ratchet-wheel/,  operated  bj^  a  pawl/', 
which  is  pivoted  to  the  winding -lever  F^. 
The  lower  side  of  the  spring-drum  F'  is  pro- 
vided with  a  spur-wheel  F^,  forming  a  jjart 

5  of  thespi'ing-drum,  and  said  spur-wheel  mesh- 
ing with  the  pinion  E~  imparts  motion  thereto 
from  the  spring  S,  the  outer  end  of  which  is 
secured  to  said  drum. 

To  the  base-plate  F^  is  pivotally  secured  a 

lo  retaining  -  pawl /\  which  engages  with  the 
ratchet-wheel  /  to  lock  the  latter  in  position 
during  the  winding  of  the  spring. 

The  mechanism  for  causing  the  sound-box 
and  stylus  to  travel  across  the  face  of  the  rec- 

15  ord  is  driven  from  the  governor-shaft,  in  or- 
der to  impart  a  positive  and  more  regular  mo- 
tion to  the  stylus. 

The  vertical  shaft  G^,  which  is  driven  by  the 
pulley  g,  has  a  lower  bearing  in  the  plate  F'* 

go  and  an  upper  bearing  in  one  of  the  brackets 
supporting  the  bar  carrying  the  sound-box. 

The  governor  itself,  which  is  of  very  ordi- 
nary type,  comprises  two  steel  springs  g'  and 
gf^,  to  which  are  secured  the  weights  g'^  and  g^. 

25  At  the  lower  end  of  the  governor  said  springs 
are  secured  to  a  block  g-\  which  in  turn  is 
fixed  to  the  shaft.  The  opposite  ends  of  the 
springs  are  secured  to  a  movable  block  g^,  to 
which  is  secured  the  iDullej^  g. 

30  On  the  under  side  of  the  upper  iiortion  of 
the  cover  of  the  machine  is  a  leaf-spring  H, 
having  forked  ends  capable  of  being  adjusted 
with  respect  to  the  pulley  g.  The  leaf-spring 
is  pivoted  at  a  point  h,  and  at  or  near  the 

35  center  is  an  adjusting- screw  by  which  the 
pressure  of  the  sirring  upon  the  pulley  g  and 
consequent  speed  of  the  machine  can  be  regu- 
lated. 

The  sound-box  I  is  carried  by  a  short  arm  J, 

40  having  a  spring  portion  j,  wliich  encircles  the 
reduced  end  of  the  sound-box  and  holds  the 
same  firmly  in  position. 

The  arm  J  is  connected  to  a  sleeve  J'  by 
means  of  screws  /  and  j^,  the  former  acting 

45  as  a  fulcrum-point,  while  the  latter  is  adapted 
to  a  slot  in  said  arm,  the  object  of  this  ar- 
rangement being  to  allow  for  an j'^  irregularity 
which  may  exist  between  the  feed  imparted 
to  the  stjdus  by  the  groove  of  the  record  and 

50  that  given  to  the  arm  J  by  the  mechanism  act- 
ing upon  the  same. 

The  sleeve  J'  is  mounted  upon  a  horizontal 
bar  L,  which  is  supported  at  opposite  ends  by 
brackets  L'  and  L^,  and  in  like  manner  said 

55  brackets  form  supports  for  the  screw  M. 

Depending  from  the  sleeve  J'  is  an  arm  K, 
provided  with  a  screw  7c,  tapered  at  the  end 
to  engage  the  thread  of  the  screw  M,  by  which 
the  sound-box  is  fed  in  one  direction  across 

60  the  face  of  the  record-disk,  motion  being  im- 
parted to  said  screw  from  the  shaft  G*  by  the 
worm  (/',  mounted  thei'eon,  and  worm-wheel 
m,  secured  to  the  end  of  the  screw-shaft. 
One  of  the  features  of  my  i^reseut  invention 

65  is  the  sound-box  I,  which  has  been  designed 
to  overcome  harsh  and  grating  sounds  emitted 
by  reproducing-diaphragms  and  to  further  re- 


duce the  loudness  of  the  sound,  which  cannot 
be  received  with  comfort  by  the  listener. 

In  the  present  construction  the  sound-box  I  70 
comprises  a  casing  or  body  portion  I',  provided 
with  a  reduced  portion  i' ,  through  which  the 
sound-waves  are  conducted. 

The  diaphragm  V  is  secured  to  the  body  por- 
tion by  a  ring  I^,  and  on  opposite  sides  of  the  75 
diaphragm  between  the  ring  and  casing  are 
soft-rubber  washers  /*. 

The  stylus-lever  I*  has  a  heavy  rigid  por- 
tion to  which  the  stylus  i^  is  secured  by  a 
thumb-screw  F,  and  a  spring  portion  which  is  80 
secured  to  the  ring  of  the  sound-box  by  a 
screw  i^,  there  being  a  buffer  I"  interposed  be- 
tween the  stylus-lever  and  ring  of  the  sound- 
box. 

A  delicate  steel  spring  I'  serves  to  fulcrum  85 
the  heavy  end  of  the  stylus-lever  to  the  ring 
of  the  sound-box,  the  same  being  secured  to 
the  respective  parts  by  screws  v  and  i^. 

The  volume  and  quality  of  tone  emitted 
from  the  sound-box  is  regulated  hj  the  set-  90 
screw  I^,  which  is  threaded  to  tlie  stylus-lever 
at  the  center  and  bears  against  a  buffer  i^, 
fastened  to  the  diaphragm,  preferably  formed 
of  rubber. 

Having  now  described  my  invention,  what  95 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  a  sound-rei^roducing  machine  a  rec- 
ord-disk, suitably  supported  and  rotated,  a 
sound-box  provided  with  a  diaphragm  and  100 
stylus,  the  latter  being  adapted  to  the  record, 

a  lever  secured  to  the  sound-box  and  hinged 
to  a  sleeved  portion  or  carrier  which  is  guided 
upon  a  horizontal  bar,  said  lever  being  hinged 
in  such  a  manner  as  to  allow  a  slight  move-  105 
ment  of  the  sound-box  and  stylus  independ- 
ent of  the  motion  imparted  by  the  feed  mech- 
anism, the  sleeved  portion  or  carrier  having 
a  depending  portion  adapted  to  a  feed-screw, 
the  horizontal  bar  for  guiding  said  carrier,  no 
the  feed-screw  arranged  below  the  horizontal 
bar,  a  worm-wheel  on  said  screw,  and  a  worm 
driven  from  the  source  of  power  to  impart 
motion  to  the  worm-wheel. 

2.  A  feed-motion  for  a  sound-reproducing  115 
machine  comprising  a  horizontal  bar,  a  car- 
rier mounted  thereon  having  a  depending  por- 
tion engaging  a  feed-screw,  the  feed-screw, 
means  as  shown  for  imparting  motion  thereto, 

a  sound-box  provided  with  a  diaphragm  and  120 
stylus,  the  latter  being  adapted  to  a  sound- 
record,  and  an  arm  secured  to  the  sound-box 
and  hinged  to  the  carriage  in  such  a  manner 
as  to  allow  a  slight  movement  of  the  sound- 
box and  stj^lus  independent  of  the  movement  125 
imparted  thereto  by  the  feed-screw. 

3.  A  sound-reproducing  machine  consist- 
ing of  a  record-disk  suitably  suj)ported  and 
rotated,  a  sound-box  provided  with  a  dia- 
phragm, a  stylus-lever  extending  across  the  130 
face  of  the  diaphragm,  having  a  rigid  portion 

f ulcrumed  by  a  spring  to  the  sound-box  and 
a  flexible  portion  secured  by  a  screw  to  the 
soiTud-box,  an  adjusting-screw  located  at  or 
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near  the  center  of  the  stylus-lever,  one  end 
of  which  is  in  contact  with  the  diaphragm,  a 
sound-box  lever  hinged  and  guided  upon  a 
horizontal  bar,  said  lever  having  a  depending 
5  portion  provided  with  a  screw-thread,  a  screw 
for  engaging  the  threaded  depending  portion 
of  said  lever,  a  worm-wheel  upon  the  end  of 
said  screw,  and  a  worm  driven  from  the  source 
of  power  for  operating  said  worm-wheel. 

lo  4.  A  sound-box  for  a  sound-reproducing 
machine,  consisting  of  a  diaphragm  mounted 
in  a  box  or  casing,  a  stylus-lever  having  a 
rigid  portion  hinged  to  the  box  or  casing  by 
a  thin   leaf -spring,  and   a  flexible  portion 

15  united  through  the  medium  of  a  rubber  cush- 
ion to  the  box  or  casing,  and  an  adjustable 
set-screw  threaded  to  the  stylus-lever  at  or 
near  the  center  thereof,  adapted  to  engage  a 
buffer  secured  to  the  center  of  the  diaphragm. 

2o  5.  In  a  sound-reproducing  machine, a  sound- 
box comprising  a  shell  or  casing  provided 
with  a  diapliragm  and  stylus-lever,  the  latter 
passing  diametrically  across  the  face  of  the 
diaphragm,  and  having  a  rigid  portion  con- 

25  nected  to  the  sound-box  by  a  spring,  and  a 
flexible  portion  pivoted  at  the  opposite  side 
and  provided  with  a  buffer,and  an  adjusting- 
screw  adapted  to  the  center  of  the  stylus-lever 
and  bearing  against  the  diaphragm,  substan- 

30  tially  as  specified. 

6.  In  a  sound-reproducing  machine  a  sound- 
box provided  with  adiaphi-agm  and  securing- 
ring,  a  stylus-lever  extending  across  the  face 
of  the  diaphragm  having  a  rigid  i^ortion  f ul- 

35  crumed  hj  a  spring  to  the  securing-ring  and 
a  flexible  portion  formed  integral  therewith 
and  secured  to  said  ring  by  a  screw  and  an 
adjusting-screw  passing  through  the  stylus- 
lever  and  acting  upon  a  buffer  fixed  to  the 

40  center  of  the  diaphragm,  substantially  as 
specified, 

7.  In  a  sound-reproducing  machine,asound- 


"box  provided  with  a  diaphragm, a  stylus-lever 
extending  diametrically  across  the  face  of  the 
diaphragm  and  having  a  rigid  portion  ful-  45 
crumed  at  one  side  of  the  sound-box  and  a 
flexible  i^ortion  secured  to  the  opposite  side 
of  the  sound-box  with  an  adjustable  screw 
threaded  to  the  stjdus-lever  at  or  near  the 
center  and  adapted  to  press  upon  the  dia-  50 
phragm,  substantially  as  specified. 

8.  In  a  sound-reproducing  machine,  a  sound- 
box provided  with  a  diaphragm  and  securing- 
ring,  a  stylus-lever,  extending  across  the  face 

of  the  diaphragm,  having  a  thickened  and  55 
rigid  portion  fulcrumed  by  a  spring  to  the 
securing-ring  and  a  flexible  portion  united 
by  a  yielding  pivotal  connection  to  the  oppo- 
site side  of  the  securing-i-iug  with  an  adjust- 
able screw  passing  through  the  stylus-lever  60 
and  acting  upon  the  diaphragm, substantially 
as  specified. 

9.  In  a  sound-reproducing  machine,a  sound- 
box provided  with  a  diaphragm  and  securing- 
ring,  a  stylus-lever  extending  diametrically  65 
across  the  face  of  the  diaphragm,  the  same 
being  thick  and  rigid  at  one  end  and  thin  and 
flexible  at  the  other,  a  leaf-spring  interposed 
between  the  rigid  portion  of  the  stylus-lever 
and  the  securing-ring,  an  elastic  buffer  inter-  70 
posed  between  the  flexible  end  of  the  stylus- 
lever  and  the  securing-ring  with  a  screw  for 
holding  the  same  in  position,  and  an  adjust- 
ing-screw passing  through  the  center  of  the 
stylus-lever  and  acting  upon  the  diaphragm  75 
through  the  medium  of  an  elastic  buffer,  sub- 
stantially as  specified. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPH  W.  JONES. 

Witnesses: 

Geo.  W.  Reed, 
David  S.  Williams. 


(No  Model.) 


No.  605,192 


C.  SIYAN. 

TALKING  WATCH  OE  CLOCK. 

Patented  June  7,  1898, 


^S^.d. 


jrG'.6. 


JT^.^. 


WITNESSES. 


INVENTOR 


c2il,tMmetf 


5  CO.,  PHOTO-LlTMO,.  WASHINGTON,  D 


United  States  Patent  Office. 


CASIMIR  SIVAN,  OF  GENEVA,  SWITZERLAND,  ASSIGNOR  TO  JOSEPH  A. 
VINCENT,  OF  PHILADELPHIA,  PENNSYLVANIA. 


TALKING  WATCH   OR  CLOCK. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  605,192,  dated  June  7,  1898. 

Application  filed  August  24,  1897,    Serial  Ho.  649,288,    'No  model.)    Patented  in  Switzerland  February  21,  1892,  No,  4,918, 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Casimir  Sivan,  a  citizen 
of  the  Republic  of  Switzerland,  residing  at 
Geneva,  in  the  canton  of  Geneva,  Switzerland, 
5  have  invented  certain  new  and* useful  Im- 
provements in  Talking  Watches  or  Clocks; 
and  I  do  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 

CO  to  which  it  appertains  to  make  and  use  the 
same,  reference  being  had  to  the  accompany- 
ing drawings,  and  to  the  letters  of  reference 
marked  thereon,  which  form  a  part  of  this 
specification. 

15  My  invention  consists  of  a  novel  construc- 
tion and  arrangement  of  mechanism  for  clocks 
and  watches,  as  set  out  in  the  Swiss  patent 
granted  to  me  February  21,  1892,  and  being 
serially  numbered  4,918,  and  embodies  a  disk 

20  j)rovided  with  a  number  of  concentric  rings, 
each  of  which  has  upon  its  surface  waves  or 
undulations  made  in  accordance  with  sound- 
vibrations  for  the  purpose  of  calling  out  the 
hour  or  fraction  thereof  in  place  of  the  ordi- 

25  nary  striking  mechanism. 

My  invention  further  consists  in  mechan- 
ism for  controlling  said  disk  and  in  operating 
the  same  in  unison  with  the  ordinary  clock 
or  watch  mechanism,  as  will  be  fully  set  out 

30  hereinafter. 

Referring  to  the  accompanying  drawings. 
Figure  1  illustrates  a  rear  elevation  of  a  watch 
embodying  my  improvements,  the  rear  case 
being  removed  for  the  purpose  of  exposing 

35  the  record -disk  and  mechanism  connected 
therewith.  Fig.  2  illustrates  a  similar  view 
with  the  outer  case  and  record-disk  removed, 
showing  only  the  mechanism  for  elevating 
the  record-disk  and  adjusting  or  regulating 

40  the  position  of  the  stj'lus  with  respect  to  the 
rings  on  the  record-disk.  Fig.  3  illustrates 
in  diagram  the  mechanism  for  winding  the 
two  spring-drums,  one  for  operating  the  clock 
mechanism  and  the  other  for  operating  the 

45  mechanism  designed  to  rotate  the  record-disk. 
Fig.  -l  represents  a  detached  sectional  view, 
enlarged,  of  the  casing,  carrying  the  stylus 
and  record-disk,  the  minute-hand  and  pinion- 
hand  connected  to  its  shaft  for  operating  the 

50  stylus  through  the  medium  of  a  gear-wheel. 
Fig.  5  is  a  sectional  view  of  one  of  the  cases 


or  covers  of  the  watch,  showing  the  dia- 
phragm-stylus and  record-disk  with  relation 
to  said  cover  or  casing.  Fig.  G  is  a  detached 
view,  enlarged,  showing  a  portion  of  the  gear-  55 
wheel  carrying  the  stepped  cam  for  determin- 
ing the  position  of  the  stylus  and  the  pinion 
for  operating  the  same;  and  Fig.  7  is  a  sec- 
tional view,  enlarged,  showing  a  portion  of 
the  record-disk,  its  pivot,  and  a  portion  of  60 
the  pointed  or  wedge-shaped  arm  for  raising 
the  record -disk  into  engagement  with  the 
stylus. 

Referring  to  the  letters  of  reference  marked 
upon  the  drawings,  A  represents  a  stylus-  65 
lever  provided  with  the  usual  stylus-points 
adapted  to  the  record  a,  with  a  stout  wire  B, 
bent  in  the  arc  of  a  circle  and  extending  from 
one  to  the  other  of  the  arms  of  the  stylus- 
lever,  as  shown  in  Fig.  1  of  the  drawings,  its  70 
function  being  to  transmit  the  vibrations  pro- 
duced by  the  record  to  the  diaphragm  in  the 
watchcase  regardless  of  the  position  of  the 
stylus. 

On  the  shaft  carrying  the  stylus  is  fixed  a  75 
lever  C,  which  rests  upon  and  is  controlled 
by  the  cam  D,  which  determines  the  position 
of  the  stylus  with  respect  to  the  rings  upon 
the  record-disk.  This  cam  D  is  secured  to  a 
spur-wheel  E,  which  engages  a  pinion  V,  se-  80 
cured  to  the  shaft  which  carries  the  minute- 
hand  of  the  watch,  tlie  minute-hand  shaft  be- 
ing operated  in  the  ordinary  manner  by  a 
suitable  train  of  gearing  driven  by  means  of 
a  spring.  85 

The  record-disk  F  and  its  support,  forming 
part  thereof,  are  mounted  upon  a  central 
shaft  driven  by  a  spring  through  the  medium 
of  a  suitable  train  of  gearing.  The  record- 
disk  is  formed  of  hard  rubber  or  vulcanite  90 
and  contains  a  number  of  concentric  rings, 
each  provided  with  an  undulatory  surface 
representing  sound-waves  which,  through  the 
medium  of  the  diaphragm  and  stylus,  call  out 
the  hour  or  fraction  thereof  corresponding  to  95 
the  time  indicated  by  the  hands  on  the  dial 
of  the  watch. 

The  record-disk  F  is  normally  out  of  en- 
gagement with  the  stylus,  and  the  lever  C  is 
by  preference  normally  disengaged  from  the  100 
cam  D.     In  bringing  these  parts  into  action 
I  provide  a  pivoted  lever  G,  which  has  a  short 
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arm  acted  upon  by  a  curved  spring  H,  located 
in  the  edge  of  the  watchcasing.  The  lever 
G  is  pivoted  to  a  lever  I,  which  has  a  long  arm 
guided  between  the  pins  and  tapered  at  its 
5  end,  so  that  by  depressing  the  lever  G  against 
the  action  of  the  spring  H  the  tapered  end  of 
the  lever  I,  passed  under  the  conical  end  of 
the  support  carrying  the  record-disk,  elevates 
it  and  brings  the  record-disk  into  engagement 

lo  with  the  stylus.  A  lever  J  is  secured  to  the 
framework  of  the  watch  by  a  pin  which  passes 
through  a  slot  in  the  upper  portion  of  the  le- 
ver I.  One  end  of  the  lever  J  is  forked,  and 
between  the  two  prongs  is  a  pin  which  is  se- 

15  cured  to  the  lever  I.  From  this  description 
it  will  be  seen  that  when  the  lever  G  is  de- 
pressed it  presses  down  the  lever  I,  so  that 
the  small  pin  secured  to  the  lever  I  acts  upon 
the  lever  J  and  carries  its  foi'ked  end  down- 

20  ward,  thus  releasing  the  lower  prong  of  the 
forked  portion  of  the  lever  J  from  engage- 
ment with  the  short  arm  of  the  lever  C,  bring- 
ing into  play  the  spring  K,  which  presses  the 
long  arm  of  the  lever  C  into  engagement  with 

25  the  cam  D.  When  the  lever  C  is  out  of  en- 
gagement with  the  cam  D,  said  lever  rests 
against  a  pin  T,  as  shown  in  Fig.  2,  which 
serves  to  limit  the  upward  movement  of  the 
levers  I  and  G. 

30  A  retaining-pawl  L,  which  is  spring-actu- 
ated, acts  upon  the  teeth  of  the  spur-wheel  E, 
which,  as  shown  in  Fig.  2  of  the  drawings, 
are  pointed  and  known  as  "star-teeth,"  and 
by  the  slight  play  or  lost  motion  in  the  train 

35  of  gears  operating  the  spur-wheel  E  the  pawl 
jumps  after  sufficient  strain  is  placed  ui^on 
the  gear  by  the  train  from  one  tooth  to  another, 
thus  causing  the  stylus  to  alwaj^s  come  in  per- 
fect alinement  with  the  rings  upon  the  rec- 

40  ord-disk. 

Motion  is  imparted  to  the  record-disk  by 
mechanism  independent  of  the  mechanism 
for  operating  the  watch.  In  the  present  in- 
stance the  lower  part  of  the  record-disk  F  is  a 

45  toothed  wheel  which  meshes  with  a  toothed 
wheel  M,  which  in  turn  engages  a  gear-wheel 
mounted  upon  and  carried  by  the  spring- 
drum  N,  which  is  of  ordinary  construction. 
I  prefer  to  wind  the  spring-drum  operating 

50  the  watch-movement  and  the  spring-drum  op- 
erating the  record-disk  by  the  same  stem  or 
winding  device. 

The  stem  O,  which  is  of  ordinary  construc- 
tion, I  provide  with  a  bracket  P,  which  has 

55  two  arms,  each  of  which  carries  a  pinion  R, 
the  said  bracket  being  held  in  frictional  con- 
tact, so  as  to  be  caused  to  move  either  to  the 
right  or  to  the  left  with  the  motion  of  the  wind- 
ing-stem, this  frictional  contact  being  estab- 

60  lished  by  means  of  a  screw  in  the  stem  acting 
against  the  spring- washer  Q,  which  bears 
against  the  bracket.  Thus  it  will  be  seen 
that  by  turning  the  stem  in  one  direction  the 
bracket  P  will  move  and  carry  one  of  the 

65  gears  R  into  engagement  with  the  spring- 
drum  on  one  side  of  the  stem  and  by  a  re- 
versal of  said  movement  the  opposite  gear  R 


will  be  brought  into  action  and  the  other  of 
the  spring-drums  will  be  acted  upon. 

In  Fig.  4  of  the  drawings  I  have  shown  the  70 
manner  in  which  the  stj'lus-lever  A  is  pivoted 
to  the  support  or  framework  U  and  the  shaft 
and  minute-hand  of  the  watch,  which  is  pro- 
vided with  the  usual  pinion  X,  operated  upon 
by  the  usual  watch  mechanism.  75 

The  sound  produced  by  the  stylus  A  and 
diaphragm  Z  is  conveyed  through  an  open- 
ing in  the  cover  Y,  as  shown  in  Fig.  5.  In 
the  cover  Y  is  also  secured  a  leaf-spring  W, 
which  rests  upon  the  edge  of  the  record-disk  80 
and  returns  to  its  initial  position  after  the 
lever  G  has  been  released.  The  watch  mech- 
anism is  of  the  usual  character,  and  the  watch 
is  provided  with  the  usual  pin  S,  by  which 
means  the  hands  of  the  clock  may  be  set.        85 

Having  fully  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  combination  with  the  mechanism  of  a 
watch  or  clock,  a  sound-reproducing  machine  90 
comprising  a  record-4isk,  means  for  rotating 
the  same,  a  diaphragm,  a  stylus-lever  pro- 
vided with  a  stylus  adapted  to  the  record  and 

to  said  diaphragm,  a  cam  driven  by  the  watch 
mechanism  adapted  to  move  the  stylus  and  95 
stylus-lever  across  the  record,  and  means  as 
shown  for  moving  the  record-disk  into  and 
out  of  engagement  with  the  stylus. 

2.  In  combination  with  the  watch  or  clock 
mechanism,  a  record-disk,  means  as  shown  100 
for  rotating  the  same,  a  stylus-lever  provided 
with  a  stylus  adapted  to  the  record-disk,  a 
diaphragm  acted  upon  by  the  stylus-lever,  a 
cam  driven  by  suitable  gearing  from  the 
minute-hand  shaft,  said  cam  being  arranged  105 
to  move  the  stylus  and  its  lever  across  the 
face  of  the  record-disk,  and  means  as  shown 
and  described  for  moving  the  record-disk  into 
and  out  of  engagement  with  the  stylus. 

3.  In  combination  with  a  clock  or  watch,  a  no 
record-disk  mounted  upon  a  central  shaft 
rotated  by  spring  means  through  a  train  of 
gearing,  a  stylus-lever  provided  with  a  stylus 
adapted  to  traverse  concentric  rings  upon  the 
record-disk,  a  diaphragm  adapted  to  be  acted  1 15 
upon  by  the  stylus-lever,  means  as  shown  and 
described  to  move  the  record-disk  into  and 
out  of  engagement  with  the  stylus,  a  cam  con- 
trolled by  the  minute-hand  shaft  through  the 
medium  of  gearing  for  conveying  the  stylus  120 
across  the  face  of  the  record-disk ;  means  as 
shown  to  convey  the  stylus  into  and  out  of 
engagement  with  said  cam,  and  a  pawl  adapt- 
ed to  a  spur-wheel  carrying  said  cam  to  de- 
termine the  position  of  the  stylus  with  respect  1 25 
to  the  record. 

4.  In  combination  Avith  the  clock  or  watch 
mechanism  a  record-disk  mounted  upon  a 
central  shaft,  spring  mechanism  for  rotating 
said  shaft,  a  stylus-lever  as  shown,  provided  130 
with  a  stylus  adapted  to  the  record,  a  dia- 
phragm adapted  to  be  vibrated  by  the  stylus- 
lever,  a  cam  controlled  by  the  clock  or  watch 
mechanism  through  the  medium  of  the  min- 
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nte-hand  shaft,  said  cam  being  arranged  to 
cai'ry  the  stylns-lever  and  stylus  across  the 
face  of  the  record-disk,  a  spring-actuated  le- 
ver adapted  to  move  the  record-disk  into  and 
5  out  of  engagement  with  the  stylus  and  simul- 
taneously move  the  stylus-lever  into  and  out 
of  engagement  with  said  cam,  and  a  pawl  to 
engage  the  spur-wheel  carrying  said  cam,  for 
the  purpose  specified. 

£o  5.  In  combination  with  the  clock  or  watch 
mechanism,  a  record-disk  mounted  upon  a 
shaft,  spring  mechanism  for  rotating  said 
shaft,  a  stylus-lever  as  shown,  provided  with 
a  stylus  adapted  to  the  record,  a  vibrating 

15  diaphragm  adapted  to  be  acted  upon  by  the 
stylus-lever,  a  cam  for  operating  the  stylus- 
lever  controlled  by  the  watch  mechanism, 
through  the  medium  of  the  minute-hand  shaft 
and  gearing,  and  a  lever  adapted  to  move  the 

20  record-disk  into  and  out  of  engagement  with 
the  sty]  us  and  simultaneously  move  the  stylus 
into  and  out  of  engagement  with  said  cam. 
G.  In  combination  with  the  clock  or  watch 


mechanism,  a  record-disk  mounted  upon  a 
central  shaft,  spring  mechanism  for  rotating  25 
said  shaft,  a  stylus-lever  as  shown,  provided 
with  a  stylus  adapted  to  the  record,  a  dia- 
phragm in  contact  with  the  stj^lus-lever,  a 
cam  for  opei'ating  the  stylus-lever  controlled 
by  the  watch  mechanism  through  the  medium  30 
of  the  minute-hand  shaft  and  gearing;  a  le- 
ver adapted  to  move  the  record-disk  into  and 
out  of  engagement  with  the  stj^lus  and  simul- 
taneously move  the  stylus-lever  into  and  out 
of  engagement  with  said  cam,  and  a  winding-  35 
stem  iDrovided  with  mechanism  as  shown  so 
as  to  be  capable  of  winding  the  sirring  of  the 
watch  mechanism  when  turned  in  one  direc- 
tion, and  the  spring  controlling  the  record- 
disk  when  turned  in  the  opposite  direction.  40 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

CASIMIR  SIVAN. 

Witnesses: 

E.  A.  Storey, 
E.  F.  Barry. 
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To  all  ivlioin  it  may  concern: 

Be  it  known  that  I,  Joseph  W.  Jones,  a 
ekizen  of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 
5  State  of  Pennsj'lvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound-Re- 
producing Machines ;  and  I  do  declare  the  fol- 
lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable  oth- 

10  ers  skillecj  in  the  art  to  which  it  appertains 
to  make  and  u.se  the  same. 

My  invention  relates  to  improvements  in 
sound-reproducing  machines,  more  particu- 
larly that  class  known  as  "gramophones," in 

15  which  the  sound-record  employed  consists  of 
an  irregular  groove  of  even  depth  formed  upon 
a  flat  disk,  the  stylus  controlling  the  dia- 
phragm being  fed  along  by  resting  in  and  fol- 
lowing the  helical  groove  as  the  disk  is  being 

20  rotated. 

My  aim  is  to  construct  a  simple  and  inex- 
pensive toy  machins  which  will  embody  all 
the  quality  of  tone  of  a  more  expensive  and 
elaborate  machine  and  to  overcome  certain 

25  defects  which  I  find  to  exist  in  the  more  ex- 
pensive forms  of  gramophones  and  which  are 
greatly  magnified  as  the  size  of  the  in.stru- 
ment  is  reduced. 
The  main  features  embodied  in  my  improve- 

30  mentsare,  first,  the  construction  and  arrange- 
ment of  the  sound-box, diaphragm, and  styl.us; 
second,  means  for  guiding  the  sound-box  and 
stylus  and  regulating  the  tension  of  the  stylus- 
point  upon  the  record;  third,  means  for  gov- 

35  erning  the  speed  of  the  motor  operating  the 
machine,  and,  fourth,  in  the  general  construc- 
tion and  arrangement  of  the  parts,  which  will 
be  more  fully  treated  of  hereinafter. 
Refei'ring  to  the  accompanying  drawings, 

40  Figure  1  illustrates  a  plan  view  of  a  gramo- 
phone embodying  mj'  improvements,  the  top 
cover  of  the  instrument  being  removed.  Fig. 
-  is  a  side  elevation  of  what  is  shown  in  Fig. 
1.     Fig.  3  is  a  vertical  sectional  view  taken 

45  on  the  line  3  3  of  Fig.  1.  Fig.  -J?  is  a  horizon- 
tal sectional  view  on  the  line  4  -i  of  Fig.  '_'. 
Fiij.  i)  is  a  horizontal  sectional  view  of  tho 
sound-box  detached  and  enlarged,  and  Fig.  G 
is  a  vertical  section  of  the  sound-box  on  the 

50  line  G  G  of  Fig.  5. 


Referring  to  the  letters  of  reference  marked 
upon  the  drawings,  A  indicates  a  circular  ta- 
ble upon  which  the  record-disk  B  is  placed 
and  firmly  held  in  place  by  athumb-screwB', 
which  is  threaded  to  engage  a  projecting por-  5;; 
tion  c  of  the  vertical  shaft  C,  which  supports 
.said  table.  The  table  A  not  only  acts  as  a 
support  for  the  record-disk  B,  but  is  made  of 
sufiicieni  weight  and  thickness  to  act  as  a 
balance  or  fl}'  wheel  to  more  readily  act  v\  00 
conjunction  with  the  governor  to  regulate  tl  e 
speed  of  the  maohine. 

Suitably  guided  upon  the  shaft  C, below  th 
table  A,  is  a  disk  D,  acted  upon  by  a  spring 
S,  said  disk  being  operated  upon  by  a  fric-  65 
tion-wheel  D',  mounted  upon  the  shaft  D^, 
which  is  driven  b}'  spring  moans,  more  fully 
described  hereinafter. 

Not  the  least  important  feature  of  my  in- 
vention is  the  sound-box  E,  which  comprises  7- 
the  shell  or  casing  E',  towhich'is  secured  by 
soldering  or  brazing  the  diaphragm  E'^.    A  le- 
ver E'  passes  through  the  rim  of  the  sound- 
box and  is  cushioned  to  prevent  the  rasping 
and  grating  sounds  commonly  heard  in  talk-  75 
ing- machines,  caused  by  metallic  wrorkiug 
surfaces  coming  together  in  the  w'orking  por- 
tion of  the  sound-box.    To  overcome  this  de- 
fect, I  surround  the  lever  E^  at  its  point  of 
fulcrum  with  a  ring  or  cushion  e^  of  rubber,  80 
which  permits  of  a  slight  universal  move- 
ment.    The  lever  E^  is  joined  at  one  end  to 
the  diaphragm  E'^  by  a  screw  e^,  which  is  sepa- 
rated from  the  diaphragm,  and  in  like  man-     ( 
ner  the  diaphragm  is  separated  from  the  lever  85 
E^  by  cushions  &  and  e".    I  further  desire  to 
destroy  harsh  and  grating  sounds  caused  by 
minute  irregulai'itiesin  the  true  sound-waves, 
which  I  accomplish  by  reducing  the  thickness 
of  the  bar  E^  at  a  point  e',  thus  allowing  the  90 
bar  to  move  the  reduced  portion  e'^  whi&h  acts 
as  a  spring  to  take  up4he  delicate  movements 
cau.sed  by.the  irregularities  above  referred  to. 

One  of  the  important  features  of  my  inven- 
tion is  the  means  employed  to  guide  the  sound-  95 
box  and  styl^s  aci'oss  the  face  of  the  record- 
disk,  so  that  the  stylus  will  at  all  times  as- 
sume the  same  relative  position  in  the  record- 
groove,  and  the  sound-box  will  move  in  a 
plane  parallel  to  a  horizontal  line  drnwn  10.0 
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across  the  face  of  the  record -disk.  By  this 
nrraugement  I  reduce  the  tendency  of  the 
stylus  to  leave  the  groove  of  the  record,  which 
frequently  occurs  where  a  sliort  arm  is  eui- 
5  ployed,  causing  the  sound-box  aqd  stylus  to 
assume  a  radial  position  in  respect  to  the 
point  of  fulcrum.  The  tone  of  the  instrument 
is  greatly  improved  by  this  means  of  guiding 
the  sound-box  and  the  life  of  the  record  is 

lo  greatly  prolonged. 

The  soimd-box  E  is  connected  to  the  bracket 
F  by  the  parallel  rods  F'  and  F',  which  are 
hinged  to  the  sound-box  by  screws  /'  and  /* 
and  to  the  bracket  F  by  the  screws  /^  and  /*. 

15  By  the  use  of  these  sliort  parallel  rods  I  find 
that  the  stylus,  which  is  caused  to  assume  the 
same  plane  with  respect  to  the  record,  imparts 
with  greater  force  and  more  accuracy  the 
sound-waves  of  the  record,  the  great  weight 

so  of  the  long  arm  commonly  employed  is  over- 
come, and  the  whole  construction  is  made  more 
compact.  The  bracket  F  in  addition  to  act- 
ing as  a  support  Tor  parallel  rods  F'  and  F* 
also  imparts  a  spring- tension  to  the  sound-box 

«5  and  stylus  and  causes  the  latter  to  bear  with 
a  yielding  tension  against  the  record-disk. 

As  shawn  in  Figs.  1  and  2,  the  sound  is  con- 
veyed from  the  sound-box  E  by  a  tube  G,  which 
is  guided  by  an  opening  in  the  bracket  F. 

30  The  motor  fof  rotating  the  table  A  com- 
prises a  winding-shaft  H,  provided  with  a  key 
H',  a  spring  S,  the  inner  end  of  which  is  se- 
cured to  said,  shaft,  while  the  outer  end  is  se- 
cured to  the  framework  of  the  motor.    The 

35  gear-wheel  H'  is  hung  loosely  upon  the  shaft 
H  and  is  provided  with  a  pawl  7i,  which  en- 
gages the  teeth  of  a  ratchet-wheel  H',  which 
is  firmly  secured  to  the  shaft  11.  The  gear 
H*  meshes  with  a  pinion  II*  upon  a  shaft  H', 

40  which  carries  a  gear-wheel  H*,  the  same  mesh- 
ing with. a  pinion  IF  upon  the  shaft  D". 

Secured  to  the  shaft  D*  is  a  grooved  pulley 
I,  provided  with  an  elastic  belt  I',  which  im- 
parts motion  to  a  pulley  P,  controlling  the 

45  governor. 

The  governor  J  consists  of  a  fixed  shaft  J', 
secured  to  the  framework  of  the  motor.  The 
pulley  F  is  united  to  or  has  formed  therewith 
a  disk  F  and  a  hub  I*.    The  springs  J^  and  J' 

50  of  the  governor  are  provided  with  weights  J* 
and  J',  which  are  secured  at  their  ends  to  the 
hab.8  F  and  F,  which  rotate,  tojgether  with 
said  springs,  upon  the  fixed  shaft  J',  a  collar 
J"  upon  said  shaft  serving  to  hold  the  hub  I' 

55  in  position  against  the  action  of  said  springs. 

From  the  above  description  it  will  be  readily 

seen  that  as  the  governor  rotates  the  pulley 

Fjdisk  I^  and  hub  I^  will  t  ravel  back  and  forth 

upon  the  shaft  J'  as  the  speed  varies.    In 

66  order  to  control  the  speed  of  the  machine,  I 
provide  an  adjustmentin  the  form  of  a  thread- 
ed rod  K,  which  is  provided  at  one  end  with 
a  thumb-screw  K'  for  turning  and  adjusting 
the  same.    At  the  other  end  of  the  rod  I  pro- 

65  vide  a  padded  disk  K^  which  may  be  brought 
to  bear  upon  the  disk  P.  and  thereby  limit 


the  speed  of  the  machine  by  frietional  con- 
tact. 

Having  now  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat-  70 
ent,  is — 

1.  _^A  sound-reproducing  machine  compris- 
ing a'  rotatable  table,  a  record  thereon,  spring 
means  for  rotating  said  table,  a  sound-box 
provided  with  a  diaphragm  and  stylus,  a  75 
bracket  secured  to  the  framework  of  the  ma- 
chine and  short  parallel  rods  pivoted  to  said 
bracket  and  to  the  sound-box,  substantially 
as  specified. 

2.  A  sound-reproducing  machine  compris-  80 
ing  a  rotatable  table,  a  record-disk  detachably 
secured  thereto,  spring  means  for  rotating 
said  table,  a  sound-box  provided  with  a  dia- 
phragm, and  stylus,  the  latter  having  a  bar 
interposed  between  the  diaphragm  and  sound-  85 
box  provided  with  an  annular  cushion  sup- 
ported by  the  rim  of  the  sound-box,  and  cush- 
ions at  the  point  where  the  bar  is  united  to 
the  diaphragm,  a  bracket  connected  to  the 
framework  of  the  machine,  parallel  rods  pi v-  90 
oted  to  said  bracket  and  to  a  projecting  ledge 
upon  the sound-boXjSubstantiallyasspecified. 

3.  A  sound-reproducing  machine  compris- 
ing a  rotatable  table,  a  record  detachably  se- 
cured thereto,  spring  means  for  rotating  said  95 
table,  a  sound-box  provided  with  a  diaphragm 
and  stylus  operated  upon  by  the  record,  a 
flexible  bracket  secured  to  the  frame  of  the 
machine,  two  parallel  rods  each  of  which  is 
pivoted  at  opposite  ends  to  the  sound-box  and  100 
flexible  bracket,  a  governor  upon  the  operat- 
ing mechanism  and  means  independent  of  the 
action  of  the  governor  for  regulating  the 
speed  of  the  mechanism. 

4.  A  sound-reproducing  machine  compris-  105 
ing  a  rotatable  table  mounted  upon  a  vertical 
shaft,  a  record-disk  detachably  secured  there- 
to, a  driving-disk  feathered  to  said  shaft  and 
held  in  frietional  contact  with  the  driving 
mechanism  by  a  spring,  spring  mechanism  no 
for  operating  the  driving-disk,  a  sound-box 
provided  with  a  diaphragm  and  stylus  oper- 
ated upon  by  the  record  and  parallel  rods 
pivoted  to  the  souud-box  and  to  a  bracket 
mounted  upon  the  framework  of  the  machine.  115 

5.  A  sound-reproducing  machine  compris- 
ing a  rotatable  table,  mounted  upon  a  verti- 
cal shaft,  a  record-disk  detachably  secured 
thereto,  a  driving-disk  feathered  to  said  shaft 
and  operated  upon  by  a  spring,  a  pulley  for  120 
rotating  said  disk  mounted  upon  a  horizontal 
shaft,  rotated  by  spring  mechanism,  a  gov- 
ernor driven  by  a  flexible  belt  from  said  shaft, 

a  disk  upon  one  of  the  movable  parts  of  said 
governor,an  ad  j  usting-screw  having  upon  one  i  »S 
end  a  disk  and  pad  which  is  capable  of  being 
brought  into  and  out  of  contact  with  the  disk 
of  the  governor  for  regulating  the  speed  of 
the  operating  mechanism,  a  sound-box  pro- 
vided with  a  diaphragm  and  stylus,  operated  130 
upon  by  the  record,  and  parallel  rods  for 
gaidioff  the  so^nd^boz,  pivoted  to  tbe  latter 
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and  to  a  bracket  mounted  upon  the  frame- 
work of  the  machine. 

G.  A  sound-box  for  a  sound  recording  or 
reproducing  machine,  consisting  of  a  flexible 
stylus-lever  inclosed  within  the  sound-box 
and  f  ulcrumed  to  the  wall  of  the  same  by  an 
annular  ring  of  elastic  material,  one  end  of 
said  stylus  being  connected  to  the  diaphragm 
through  the  medium  of  a  screw  and  cushion. 


and  the  opposite  end  being  provided  with  a 
detachable  stylus. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPH  W.  JONES. 

Witnesses: 

James  E.  Hew^es, 
John  R.  Nolan. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Xhomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew- 
ellj^n  Park,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in   Phonographs, 
(Case  No.  890,)  of  which  the  following  is  a 
specification. 
This  invention  relates  to  means  for  throw- 
to  ing  a  phonograph-recorder  out  of  operative 
130sition  and  throwing  the  reproducer  into 
operative  position,  or  vice  versa,  in  that  class 
of  phonographs  which  have  a  separate  dia- 
phragm for  the  recorder  and  for  the  repro- 

r  5  ducer.  I  have  heretofore  proposed  to  support 
the  two  diaphragms  and  the  recorder  and  re- 
producer, respectively,  in  the  two  sides  of  a 
spectacle-frame,  which  frame  is  pivoted  so 
that  it  can  be  swung  from  one  side  to  the  other, 

2  D  usually  in  a  plane  nearlj^  tangential  to  the  sur- 
face of  the  phonogram-blank,  to  bring  either 
diaphragm  in  communication  with  the  speak- 
ing or  hearing  tube.  This  arrangement  is  de- 
scribed and  claimed  in  mj^  Patent  No.  386,974, 

25  dated  July  31,  1888.  The  present  invention 
pi'ovides  an  improved  apparatus  to  accom- 
plish the  same  result  as  the  spectacle-frame. 
In  two  forms  of  this  apparatus  the  recorder 
and  reproducer  are  mounted  on  a  supporting- 

30  frame  or  a  tube  which  is  adapted  to  be  ro- 
tated, preferablj^  in  a  plane  at  right  angles  to 
the  direction  of  rotation  of  the  phonogram- 
blank,  and  is  not  merely  adapted  to  be  swung 
back  and  forth,  as  is  the  old  spectacle-frame, 

35  and  in  another  form  a  swinging  frame  is  em- 
ployed. 

In  the  accompanying  di'awings,  which  illus- 
trate the  invention,  Figure  1  is  a  sectional 
view  of  an  apparatus,  showing  the  invention. 

40  Fig.  2  is  a  x^lan  view  thereof,  and  Figs.  3  and 
4  are  views  of  modified  forms. 

1  is  the  i)honograph  -  shaft,  2  the  phono- 

grajih-cylinder,  and  3  the  phonogram-blank. 

4  is  a  guide-rod  on  Avhich  the  sleeve  5  is 

45  adapted  to  slide.  To  said  sleeve  is  connected 
the  usual  feed-arm  G  and  also  an  upward  ex- 
tension 7,  forming  a  part  of  the  recorder  and 
reproducer  carrying  arm.  At  the  opposite 
side  of  the  blank  is  a  guide-bar  8,  on  which 

50  the  end  9  of  the  recorder -carrying  arm  is 
adapted  to  bear,  i)referably  through  or  by 
means  of  the  automatic  determining  devices 


10  of  the  character  described  by  me  hereto- 
fore.    Between  the  two  ends  of  the  carrying- 
arm  is  inserted  a  hollow  tube  or  frame  11,  of  55 
any  desired  shape  in  cross-section.     Indif- 
ferent sides  of  this  tube  or  frame,  preferably 
diametricallj^  opposite  each  other,  are  placed 
diaphragms  12  12',  to  which  are  connected  the 
recorder  and  reproducer,  respectivel3^     The  60 
tube  or  frame  is  supported  between  two  plates 
or  disks  13  14,  the  former  being  adapted  to  ro* 
tate  on  the  bearing  15,  which  is  shown  screwed 
into  the  end  of  the  rod  or  bar  IG,  which  in 
turn  is  united  with  arm  7  bj^  means  of  a  bolt  65 
or  other  suitable  device  17.     The  opposite 
disk  is  adapted  to  turn  on  one  end  of  the  plug 
18,  which  is  supported  by  means  of  braces  19 
within  the  cone-shaped  sleeve  20.     This  lat- 
ter sleeve  is  secured  to  the  section  9  of  the  70 
feed-arm  and  moves  along  with  it. 

21  is  a  hearing  or  speaking  tube  communi- 
cating with  the  conical  sleeve  20,  and  through 
the  same  communicating  with  the  interior  of 
tube  11,  the  disk  14  being  provided  with  slots  75 
or  openings  22  for  the  purjpose  of  allowing 
the  passage  of  the  air- waves.  The  disk  14  is 
also  provided  with  means  for  holding  it  in  the 
desired  position.  This  means  may  consist  of 
notches  in  the  edge  of  the  disk  and  a  spring  80 
secured  to  sleeve  20  and  adapted  to  bear  in 
said  notches.  Within  the  tube  11  is  prefer- 
ably placed  a  second  tube  23. 

With  the  arrangement  above  described  it 
will  be  seen  that  the  hollow  frame  or  tube  85 
supporting  the  recorder  and  reproducer  forms 
a  part  of  the  supporting-arm  and  that  the 
speaking  and  hearing  tube  is  always  in  con- 
nection with  the  hollow  arm  and  with  the  re- 
corder or  the  reproducer  carried  thereby.        90 

To  use  the  device,  sup]posiug  the  repro- 
ducer to  be  in  i^osition  on  the  phonogram- 
blank,  as  shown  in  Fig.  1,  the  tube  is  turned — 
for  example,by  grasping  the  disk  14 — through 
one  hundred  and  eighty  degrees.  In  this  po-  95 
sition  the  recorder  will  occupy  the  position 
first  occupied  by  the  reproducer  and  the  lock- 
ing-spring will  fall  into  a  second  notch  in  the 
disk  14.  When  the  act  of  recording  is  com- 
pleted, another  half -turn  may  be  given  to  the  100 
tube  or  frame,  thus  again  reversing  the  j)osi- 
tion  of  recorder  and  reproducer. 

In  Fig.  4  the  recorder  and  reproducer  are 
mounted  at  opposite  ends  of  an  arm  23,  which 
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is  pivoted  at  its  center  to  the  arm  24.  Tlie 
friction  at  tlie  pivot  is  sufficient  to  hold  the 
recorder  and  tlie  reproducer  in  position  when 
they  are  set  for  use.  By  turning  23  on  its 
5  pivot  in  either  direction  the  recorder  can  be 
thrown  out  of  operative  position  and  the  re- 
producer into  such  position,  or  vice  versa. 

In  Fig.  3  the  recorder  and  reproducer  are 
mounted  on  the  frame  25,  pivoted  on  26,  and 

TO  having  j)assages  leading  to  the  recorder  and 
the  reproducer.  The  speaking  and  hearing 
tube  21  is  alwaj^s  in  communication  with  said 
passages.  The  pivot  26  is  on  the  recorder  and 
I'eproducer  carrying  arm,  and  the  frame  25, 

15  carrying  the  recorder  and  reproducer,  swings 
in  a  plane  directlj^  crossing  the  phonogram- 
blank. 

Having  thus  described  mj^  invention,  what 
I  claim  is — 

20  1.  A  combined  recording  and  reproducing 
device  for  phonographs,  comprising  a  re- 
versible diaphragm-holder,  a  recording-point 
on  one  side  and  a  reprodncing-point  on  the 
other  side,  whereby  by  reversing  the  holder 

25  either  the  recording  or  reproduciugpoint  may 
be  brought  into  operative  iDOsition,  substan- 
tially as  set  forth. 

2.  The  combination,  in  a  phonograph  hav- 
ing a  suitable  phonogram-blank,  of  a  hollow 

30  structure,  and  recording  and  reproducing  de- 
vices in  different  sides  thereof,  said  structure 
being  arranged  to  move  on  its  axis  to  bring 
the  recorder  or  the  reproducer  into  operative 
position,  substantiallj"  as  described. 

35  3.  The  combination  with  a  support  for  a 
phonograph  recorder  and  reproducer,  con- 
sisting of  a  tube,  of  said  recorder  and  repro- 
ducer mounted  in  different  sides  of  the  tube, 
substantially  as  described. 

40  4.  The  combination  of  a  support  for  a  pho- 
nograph recorder  and  reproducer,  consisting 
of  a  tube  mounted  to  rotate  in  different  sides 
of  which  said  recorder  and  reproducer  are 
mounted,  and  an  inner  tube,  substantially  as 

45  described. 

5.  The  combination  of  a  support  for  a  pho- 
nograph recorder  and  reproducer,  consisting 
of  a  tube  mounted  to  rotate,  in  different  sides 
of  which  said  recorder  and  reproducer  are 

50  mounted,  said  tube  being  connected  to  the 
phonograph-feeding  devices,  substantially  as 
described. 

6.  A  recorder  and  reproducer  carrying  arm , 


a  portion  of  which  is  tubular  in  combination 
with  the  recorder  and  reproducer,  substan-  55 
tially  as  described. 

7.  A  recorder  and  reproducer  carrying  arm 
having  end  sections  and  a  journaled  tube  in- 
terposed between  said  sections  in  combination 
with  a  recorder  or  reproducer  supported  hy  60 
the  tube,  substantially  as  described. 

8.  The  combination  of  a  support  for  a  pho- 
nogi'aph  recorder  and  reproducer,  consisting 
of  a  tube  mounted  to  rotate,  and  a  speaking 

or  hearing  tube  communicating  with  one  end  65 
of  said  tube,  substantially  as  described. 

9.  The  combination  of  a  support  for  a  pho- 
nograph recorder  and  reproducer,  consisting 
of  a  tube  mounted  to  rotate,  an  inner  tube, 
and  a  speaking  or  hearing  tube  communicat-  70 
ing  Avith  the  space  between  the  two  tubes, 
substantially  as  described. 

10.  The  combination  with  a  guide  -  rod,  a 
sleeve  thereon  to  which  the  recorder-support- 
ing arm  is  connected, and  a  guide-bar  on  which  75 
the  arm  bears,  of  said  supporting-arm,  and  a 
recorder  and  reproducer  mounted  on  different 
sides  thereof  but  movable  into  and  out  of  op- 
erative position,  substantially  as  described. 

11.  The  combination  with  a  support  mount-  80 
ed  to  rotate  repeatedly  in  the  same  direction, 

of  a  phonograph-recoi'der  on  one  side  thereof, 
and  a  reproducer  on  another  side,  substan- 
tially as  described. 

12.  The  combination,  with  a  support  mov-  85 
able  repeatedly  in  the  same  direction,  of  a 
recorder  thereon  at  one  side,  and  a  reproducer 
thereon  on  a  different  side,  and  means  for 
holding  the  support  in  the  position  to  which 

it  is  turned,  substantially  as  described.  90 

13.  In  a  talking-machine,  the  combination 
with  the  carriage  and  the  tablet-carrying  cyl- 
inder, of  a  pivoted  holder  adapted  to  carry 
a  recording  and  transcribing  diaphragm  and 

so  formed  that  said  diaphragms  will  be  held  95 
in  a  different  plane  with  respect  to  each  other, 
and  means  for  bringing  either  of  said  dia- 
phragms into  contact  with  the  tablet,  as  and 
for  the  purpose  set  forth. 

-Thisspecification  signed  and  witnessed  this  100 
1st  day  of  December,  1890. 

TIIOS.  A.  EDISON". 

Witnesses: 

John  F.  Randolph, 
W.  Pelzek. 
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To  all  whoTn  it  may  concern: 

Be  it  known  that  I,  Orville  S.  Harmon,  of 
Brooklyn,  in  the  county  of  Kings  and  State  of 
New  York,  have  invented  a  certain  new  and 
5  useful  Improvement  in  Machines  for  Treating 
Tobacco  with  Liqiiid,  of  which  the  following  is 
a  specification. 

I  will  describe  a  machine  embodying  my 
improvement  and  then  point  out  the  novel 
lo  features  in  the  claims. 

In  the  accomx^anying  drawings.  Figure  1  is 
a  side  view  of  a  machine  embodying  my  im- 
provement. Fig.  2  is  a  plan  of  the  same,  cer- 
tain parts  at  the  delivery  end  being  omitted. 
15  Fig.  3  is  a  central  longitudinal  section. 

^        Similar  letters  of  reference  designate  corre- 
sponding parts  in  all  the  figures. 
A  designates  a  tank,  which  may  be  made  of 
any  suitable  material  and  form.     Most  ad- 

20  vantageouslj''  it  maj^  be  made  of  rectangular 
form  and  erected  upon  a  framework — such, 
for  example,  as  the  framework  B.  It  has  an 
inclined  bottom  section  a.  Liquid  as  it  is 
ordinarilj'  used  for  treating  tobacco  will  be 

25  kept  in  the  tank  uj)  to  a  suitable  level.  _  Liq- 
uid may  be  supjilied  by  anj"  suitable  means, 
preferably  under  automatic  regulation. 

Leaves  or  pieces  of  tobacco  are  introduced 
at  one  end  and  are  moved  forward  to  the  de- 

30  livery  end  by  means  of  reciprocating  bars  C 
C  D  D'.  The  reciprocating  bars  C  C  have 
on  their  lower  edges  teeth  c  somewhat  resem- 
bling ordinary  saw-teeth,  although  made  less 
sharp  at  the  points.     The  bars  D  D'  have 

35  corresponding  teeth  cl,  but  they  are  located 
on  the  upper  edges.  It  will  be  observed  that 
the  teeth  c  of  the  bars  C  C  have  their  points 
arranged  in  the  direction  of  the  delivery  end 
of  the  tank,  and  that  this  is  also  true  of  tlie 

40  teeth  d  of  the  bars  D  D'. 

The  bars  C  C  have  upwardly-extending 
arms  c'  c^,  which  are  connected  to  cross-bars 
c^  c^.  From  these  cross-bars  extend  upwardly 
arms  c^  c'',  that  are  fitted  to  eccentrics  C^  C*, 

45  mounted  upon  shafts  C^  C^     These  .shafts 
are  journaled  in  bearings  C'^  arranged  be- 
yond the  sides  of  the  tank  and  alfixed  to  a 
framework  E. 
The  eccentrics  C^  C*  on  the  shaft  C'  are  set 

50  reversely  and  so  are  the  eccentrics  C^  C*  on 
the  shaft  C,  the  eccentrics  C^  on  the  two 


shafts  C  C  being  set  alike  and  the  eccentrics 
C"*  on  said  shafts  being  also  set  alike. 

On  the  shafts  C  C'  are  cranks  C^,  those  on 
one  side  of  the  machine  being  at  right  angles  55 
to  those  on  the  opposite  side,  being  connected 
by  rods  C^.     On  the  shaft  C  is  a  gear  c^.    By 
rotating  the  gear  c^  both  shafts  C^  C^  will  be 
rotated,  and  thus  the  eccentrics  C^  C^  will  be 
rotated.     Thus  the  two  sets  of  bars  C  C  will  60 
be  moved  doAvnward  and  at  the  same  time 
toward  the  delivery  end  of  the  tank  A,  then 
upward,  and,  while  elevated,  back  to  the  start- 
ing position.     The  motions  of  each  of  the  two 
sets  of  bars  C  C  are  always  the  reverse  of  65 
those  of  the  other  series.     Hence  these  two 
series  of  bars  alternate  in  their  movements 
toward  the  delivery  end  of  the  tank  A. 

The  bars  D  D'  are  provided  with  arms  cZ' 
d^,  which  are  fastened  to  ci'oss-bars  d^  d*.  70 
The  cross-bars  d^  d^  are  fastened  to  bars  fP  cZ*^. 

The  bars  d^  d^  are  connected  by  cross-bars 
d'  d^,  and  from  these  extend  upwardly  arms 
d^  fP  to  eccentrics  D^  D^^  affixed  to  shafts  D'" 
D".  These  shafts  D^  D'^  are  mounted  in  bear-  75 
ings  fZ^\  affixed  to  the  framework  E,  and  ar- 
ranged wholly  beyond  the  sides  of  the  tank. 
The  eccentrics  D^  D^  of  the  shaft  D^  are  set 
reversely,  and  so  are  the  eccentrics  D'^  D^  of 
the  shaft  D".  Hence  when  the  said  shafts  80 
and  eccentrics  rotate  each  of  the  series  of 
bars  D  D'  will  move  reversely  to  the  other 
and  each  will  have  a  motion  upward  and  for- 
ward toward  the  deliver}-  end  of  the  tank  and 
then  downward  and  rearward  to  the  starting  85 
position,  the  movements  of  each  of  the  two 
series  of  bars  being  the  reverse  of  those  of 
the  others. 

On  the  shafts  D^  D^  are  cranks  d^'-,  which 
are  similarly'  set  upon  said  shafts  and  are  90 
connected  by  a  rod  cZ^^.  On  the  shaft  D'  is  a 
gear-wheel  cP^,  which  meshes  with  the  gear- 
wheel c^  on  the  shaft  C.  Either  the  shaft  C' 
or  the  shaft  D'  will  be  provided  with  a  belt- 
pulley,  by  which  all  of  the  described  parts  of  95 
the  machine  may  be  operated. 

It  will  be  seen  that  by  means  of  the  two 
series  of  bars  C  C  leaves  of  tobacco  inserted 
at  the  receiving  end  of  the  tank  A  will  be 
forced  downward  within  the  liquid  in  the  100 
tank  and  moved  forward  until  they  reach  the 
two  series  of  bars  D  D',  when  they  will  be 
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moved  upward  and  forward  until  they  are 
withdrawn  from  the  liquid  in  the  tank  and 
delivered  entirely  from  the  tank.  One  of  the 
series  of  bars  C  C— as,  for  example,  the  se- 
5  ries  of  bars  C — will  be  provided  with  up- 
turned portions  c^°,  whereby  a  board  c"  will 
be  supported  across  the  tank  A.  This  will 
preclude  leaves  of  tobacco  from  passing  to- 
ward the  delivery  end  of  the  tank  above  the 

lo  bars  C  C. 

Preferably  the  rear  ends  of  the  bars  C  C 
will  be  inclined  to  facilitate  moving  the  leaves 
of  tobacco  downward  to  the  under  side  of  the 
main  portions  of  the  bars. 

15  Obviously  the  bars  C  C  will  not  only  move 
the  tobacco  forward,  but  will  also  agitate  it, 
so  that  it  may  be  thoroughly  subjected  to  the 
liquid  in  the  tank  and  will  soak  up  the  same. 
Equally  efficacious  will  tlie  bars  I)  D'  be  for 

20  shaking  the  tobacco-leaves  as  they  are  moved 
from  the  liquid  for  the  purpose  of  facilitat- 
ing the  draining  off  of  the  superfluous  liquid. 
At  the  delivery  end  of  the  tank  I  have 
shown  rollers  F'  F\  which  will  receive  the 

25  tobacco  and  carry  it  forward  to  a  suitable  re- 
ceptacle. These  rollers  may  be  driven  in  any 
suitable  manner. 

With  the  rollers  F'  F^  are  preferably  com- 
bined two  sets  of  fingers  G'  G^  affixed  to  rock- 

30  shafts  G^  G*,  mounted  in  bearings  supported 
in  a  suitable  framework.  To  these  rock- 
shafts  are  affixed  crank-arms  g^  g^.  Rods  g^ 
(/"  extend  from  these  crank-arms  g^  g^  to  a 
crank  carried  by  a  rotary  shaft  G,  which  is 

35  journaled  in  a  suitable  framework  and  driven 
by  any  suitable  means. 

The  fingers  6'  G^are  curved  and  their  for- 
wani  extremities  are  capable  of  projecting 
quite  close  to  the  meeting  surface  of  the  roU- 

40  ers  F'  Fl  They  vibrate  toward  and  away 
from  this  space  and  alternate  with  each  other 
in  the  forward  movements.  Thej^aid  in  de- 
livering the  tobacco  to  the  rollers  and  pre- 
vent clogging. 

45  What  I  claim  as  my  invention,  and  desire 
to  secure  by  Letters  Patent,  is — 

1.  The  combination  with  a  tank,  of  two  se- 
ries of  horizontal  parallel  bars  having  down- 
wardly-projecting teeth  and  operating  above 

5:.  0  "I  entirely  clear  of  the  bottom  of  the  tank, 
the  bars  of  one  series  alternating  with  those 
of  the  other  series,  means  comprising  two  sets 
of  reversely-set  eccentrics,  one  set  at  each 
end  of  said  bars,  and  corbnections  between 

55  said  bars  and  eccentrics  for  moving  the  two 
series  of  bars  in  reverse  order,  downwardly, 
forwardly,  upwardly  and  rearwardly,  sub- 
stantially as  specified. 

2.  The  combination  with  a  tank,  of  two  se- 
60  ries  of  horizontal  parallel  bars  having  down- 
wardly-projecting teeth  and  operating  above 
and  entirely  clear  of  the  bottom  of  the  tank, 
the  bars  of  one  series  alternating  with  those 
of  the  other  series,  means  comprising  two  sets 

65  of  reversely-set  eccentrics  respectively  ar- 
ranged at  opposite  ends  of  said  bars,  for  mov- 
ing the  two  series  in  reverse  order,  down- 


wardly, forwardly,  upwardly  and  rearwardly, 
and  cranks  and  a  connecting-rod  for  causing 
the  two  sets  of  eccentrics  to  move  in  unison,   70 
substantially  as  specified. 

3.  The  combination  with  a  tank  having  a 
horizontal  bottom  section,  and  an  upwardly- 
inclined  bottom  section,  of  two  sets  of  toothed 
bars,  one  set  having  teeth  on  the  lower  side  75 
and  overlying  and  being  parallel  with  said 
horizontal  section  and  operating  above  and 
clear  thereof,  and  the  other  set  having  teeth 
on  the  upper  side  and  overlying  and  being 
parallel  with  said  inclined  section,  and  means  80 
for  reciprocating  said  sets  of  bars,  substan- 
tially as  specified. 

4.  The  combination  with  a  tank  having  a 
bottom  provided  with  a  horizontal  section, 
and  an  upwardly-inclined  section,  of  two  sets  85 
of  toothed  bars  respective^  above  and  lying 
parallel  with  said  bottom  sections,  the  teeth 

of  the  horizontal  bars  projecting  downwardly 
and  those  of  the  inclined  bars  projecting  up- 
wardly, and  means  for  simiiltaneously  recip-  90 
rocating  said  sets  of  bars,  substantially  as 
specified. 

5.  The  combination  with  a  tank  having  a 
bottom  provided  with  a  horizontal  section, 
and  an  upwardly -inclined  section  at  its  de-  95 
livery  end,  of  two  sets  of  bars,  one  set  having 
teeth  on  the  lower  side  and  arranged  above 
and  parallel  with  said  horizontal  bottom  sec- 
tion, and  the  other  set  having  teeth  on  the 
upper  side  and  arranged  above  and  parallel  loa 
with  said  inclined  bottom  section,andei"ich  set 

of  bars  comprising  two  series  of  alternately- 
arranged  bars,  reversely-set  eccentrics  at  op- 
posite ends  of  said  bars,  and  connections  be- 
tween said  eccentrics  and  series  of  bars  for  si-  105 
multaneously  moving  the  series  of  each  set  in 
opj)osite  directions, substantially  as  specified. 

6.  The  combination  with  a  tank,  of  bars, 
roughened  or  toothed  on  their  upper  surfaces 
and  extended  upwardly  out  of  the  tank  at  the  no 
deliverj^  end,  means  for  reciprocating  said 
bai's,  rollers  adjacent  to  the  upper  end  of  said 
bars,  and  fingers  oscillating  opposite  the  said 
rollers,  substantially  as  specified. 

7.  The  combination  with  a  tank,  of  bars,  115 
roughened  or  toothed  on  their  upper  surfaces 
and  extended  upwardly  out  of  the  tank  at  the 
delivery  end,  means  for  reciprocating  said 
bars,  rollers  adjacent  to  the  upper  end  of  said 
bars,  and  two  sets  of  fingers  oscillating  oppo-  12c 
site  the  said  rollers,  substantially  as  specified. 

8.  The  combination  with  a  tank,  of  horizon- 
tal bars  roughened  or  toothed  on  their"  under 
edges,  and  provided  at  their  infeed  ends  with 
upwardly -inclined  sections  likewise  rough-  125 
ened  or  toothed,  substantially  as  specified. 

9.  The  combination  with  a  tank,  of  bars, 
roughened  or  toothed  on  their  under  edges,  a 
stop  board  or  piece  attached  to  such  bars,  and 
means  for  moving  the  bars  downwardly,  for-  130 
wardly,  upwardly  and  rearwardly,  substan- 
tially as  specified. 

10.  The  combination  with  a  tank,  of  horizon- 
tal bars  roughened  or  toothed  on  their  under 
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edges,  and  provided  at  their  infeed  ends  with 
upwardly  -  inclined  sections  likewise  rough- 
ened or  toothed,  a  stop -board  supported  by 
the  bars  above  said  inclined  sections,  and 
5  means  for  reciprocating  the  bars,  substan- 
tially as  specified. 

11.  The  combination  with  a  tank,  of  horizon- 
tal parallel  bars  roughened  or  toothed  on  their 
lower  sides  and  operating  above  and  entirely 
10  clear  of  the  bottom  of  the  tank,  means  for 
moving  said  bars  downwardly,  forwardly,  up- 
wardly and   rearwardly,  shafts   supporting 


said  means,  bearings  for  said  shafts,  and  sup- 
ports for  said  bearings  independent  of  and 
beyond  the  sides  of  the  tank,  substantially 
as  described.  . 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ORVILLE  S.  HARMON. 

Witnesses: 

Ernest  Hopkinson, 
R.  Lawson. 
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'J'o  all.  irlimn  il  indy  concern: 

]'.c  itknow)!  t]iatI,THOMAsII.  IMacdonald, 
of  JJndgopoi'l,,  Connecticnt,  liavo  invented 
now  and  nsoftil  Improvements  in  the  ]\[ann- 
5  factnrc  of  Craphoplionc-Tablets,  wliicli  im- 
provcmonls  ave  fnlly  ,set  forth  in  tlic  follow- 
in.c;  s])ceirK'ation. 

'Tlii.s  invention  relates  to  the  manufacture 
of  tablets  or  blanks  adapted  to  receive  en- 

10  !,n'avcd  records  of  sounds,  and  more  particu- 
larly to  llic  composition  of  matter  of  wliich 
tlie  taljlet  is  composed. 

The  recording  material  in  order  to  .answer 
well    the    requii'ements    of    the    engraving 

15  method  of  recording  sounds  should  be  per- 
fectly amorphous,  slightly  cohesive,  and  ca- 
pable of  being  removed  cleanly  and  smoothly 
in  ehi[)S  or  shavings  under  the  action  of  the 
]'eco)ding-sly]us  when  actuated  by  the  feeble 

JO  force  of  sound-waves.  The  material,  more- 
over, should  bosufticiently  hard  to  withstand 
ordinary  handling,  to  retain  perfectly  its 
form,  and  to  resist  the  effect  of  ordinary 
changes  of  temperature.     It  should  also  be  a 

25  stable  compound  or  material  in  order  that 
records  made  in  it  ma}'  be  preserved  for  in- 
dclinite  lengths  of  time. 

As  pointed  out  in  Letters  Patent  No.  o41, 2]  4, 
granted  May  4,  ISSC,  to  C.  A.  Bell  and  S 

30  Tainter,  the  properties  above  indicated  reside 
in  a  greater  or  less  degree  in  wax  and  wax- 
like substances — such  as  beeswax,  paraffin, 
stearin,  &Q,. — though  by  special  preparation 
of  these  and  similar  substances  their  fitness 

35  for  the  purpose  in  view  has  been  increased. 

It  has  been  heretofore  i")roposed  to  use  as  a 

sound-recording  material  an  insoluble  soap 

made  by  saponilieatlon  of  anj-  fatty  acid  by 

means  of  an  earthy  alkali,  duch  as  lime.     It 

40  has  also  been  proposed  to  employ  a  metal, 
such  as  lead,  co^inbined  with  stearic  or  oleic 
acid,  and  j^articularly  a  mixture  of  oleateand 
stearate  of  lead;  but  tablets  made  of  in.solu- 
blc  lime-soai-)  or  of  stcarates  or  oleates  of  lead 

45  have  never  yielded  commercially-successful 
results.  Several  practical  difficulties  have 
been  encountered  in  endeavoring  to  make  tab- 
lets composed  wholly  or  in  part  of  soap.  The 
chief  difiiculty  lias  been  that  the  surfaces  of 
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such  tablets  become  coated  after  a  greater  oi- 
less  length  of  time  with  a  bluish  til  in  Iinving 
the  appearance  of  mold  and  wliich  has  been 
termed  "efllorescence."  'J'his  is  due  to  tlie 
presence  in  the  material  of  hygroscopic  com- 
pounds, which  on  being  attacked  by  moisture 
work  out  to  and  spread  upon  the  surface  of 
the  tablet. 

I  have  found  that  lead  in  any  form,  as  well 
as  most  of  the  salts  of  other  metals  which 
might  be  otherwise  suitable  for  the  purpose  fio 
in  view,  give  rise  to  hygroscopic  compounds. 
This  is  particularly,  true  of  stcarates  and  ace- 
tates of  lead.  Another  difiiculty  that  arises 
is  the  formation  of  crystalline  or  ciystalliznble 
compounds  in  the  operation  of  making  soap. 
The  ob.ject  of  introducing  a  metal  (or  metallic 
salt)  is"  to  prevent  all  tendency  to  crystalliza- 
tion, it  being  of  the  first  importance  to  secure 
a  composition  which  shall  be  and  under  all 
conditions  remain  jjerfectly  amorphous  and  70 
presenting  equal  resistance  to  cutting  in  every 
direction.  All  ordinary  commercial  soaps 
have  this  tendency  to  crystallization  in  some 
degree,  it  not  being  possible  to  introduce  suf- 
ficient sodium  or  soda  salt  to  prevent  all  crys- 
tallization. 

The  accompanying  drawing  illustrates  a 
common  form  of  tablet  for  use  in  receiving 
engraved  records  of  sounds. 

In  carrying  out  my  invention,  whereby  all 
the  conditions  herein  pointed  out  as  essential 
are  secured,  I  take  stearic  acid  as  nearly  pure 
as  can  be  obtained  and  convert  it  into  soda 
soap  in  the  manner  hereinafter  explained. 
The  composition,  however,  differs  from  ordi- 
nary soap  in  that  it  contains  no  oleates,  I 
having  found  that  the  presence  of  even  a  small 
quantity  of  oleate  or  oleic  acid  is  detrimental. 
It  is  also  important  thfit  the  tallow  or  other 
source  from  which  the  stearic  acid  is  obtained 
be  completely  degl3'cerinized.  Except  under 
these  conditions  the  I'csult  will  be  unsatis- 
factory. 

In  converting  the  stearic  acid  into  soap  I 
produce  only  a  partial  saponitication — that  is 
to  say,  instead  of  using  the  chemical  equiva- 
lent in  caustic  alkali  of  the  fat  acid  I  use  about 
forty  per  cent,  of  that  quantity  of  alkali — 
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thus  producing  what  may  be  called  a  soap  of 
abont  two-fifths  saponification.  This  is  the 
proportion  which  gives  the  best  results,  but 
is  of  course  variable  witliin  limits.  The  con- 
5  trolling  consideration  is  that  the  greater  the 
qnantity  of  alkali  the  higher  will  be  the  melt- 
ing-point of  the  resulting  soap,and  a  complete 
saponification  will  produce  a  soap  which  re- 
quires to  melt  at  a  temperature  which  will 

lo  char  it.  As  the  material  is  to  be  molded  into 
cylindrical  or  other  forms,  it  must  be  capable 
of  melting  at  a  moderate  temperature,  say 
between  250°  and  330°  Fahrenheit.  On  the 
other  hand,  if  the  saponification  be  not  car- 

15  ried  far  enough  the  material  "vvill  be  too  soft 
and  will  run  at  a  lower  temperatui-e  than  is 
desired.  In  this  soap  I  have  incorporated 
aluminium,  which  I  have  found  to  be  the 
metal  best  suited  in  all  respects  for  the  pur- 

20  pose.  This  may  be  used  in  the  form  of  alu- 
minic  hydrate  or  in  the  metallic  state,  pow- 
dered, or  in  small  ingots.  The  method  of  in- 
troducing the  metal  is,  moreover,  important, 
owing  to  the  tendency  of  sodium  and  alu- 

25  minium  when  combined  to  form  erystallizable 

compounds.     Preferably  the  metal  is  first 

^  added  to  the  soda-iye,  forming  with  a  portion 

/  thereof  aluii\inate  of  soda,  (sodium-ortho-alu- 

/    minate, )  which  readily  unites  with  the  stearic 

30  acid  subsequently  added.     The  quantitj'  of 

aluminium  employed  is  relativetyverj'' small. 

In  order  that  the  invention  may  be  fully 

understood,  I  will  give  two  formulas  which 

have  yielded  the  best  results  obtained. 

35  Formula  A:  Stearic  acid,  free  from  oleic 
acid  and  glycerin,  four  liundred  and  eight 
pounds;  aluminic  hydrate,  seven  pounds; 
eaustic-soda  tye,  eighty-five  pounds.  To  this 
is  added,  for  the  purpose  of  "tempering," 

40  paraffin,  ozokerite,  or  similar  material,  sev- 
enty-two pounds.  The  eaustic-soda  is  incor- 
porated in  water  until  a  lye  of  37.5°  Baume  is 
obtained,  and  this  is  lieated  to  its  boiling- 
point,  about  242°  Fahrenheit.     The  aluminic 

45  hydrate  is  added  and  is  quickly  taken  up  by 
the  lye.  Tlie  stearic  acid  is  melted  and  raised 
to  about  tlie  same  temperature  and  the  com- 
pound of  lye  and  aluminium  added  slowly 
thereto.     It  will  unite  readily  therewith.     It 

50  is  preferred  to  employ  about  the  temperature 
indicated,  as  thereby  the  formation  of  the 
composition  proceeds  gradually  and  without 
violent  ebullition.  The  temperature  may 
subsequently  be  raised  to  about  300°  Fahren- 

55  heit  and  continued  at  that  heat  until  the  wa- 
ter is  all  exi^Blled.  The  composition  is  now 
completed  except  for  the  addition  of  a  mate- 
rial such  as  paraffin,  ozokerite,  or  ceresin  to 
bring  it  to  the  desired  degree  of  hardness. 

60  Formula  B:  Stearic  acid,  three  hundred 
liounds;  powdered  aluminium,  1.5  pounds; 
caustic-soda  lye,  37.5°  Baume,  nine  pounds; 
sal-sodar  dissolved  in  twelve  gallons  of  water, 
sixty  pouadsr,   eoresin,  sixty  pounds.     The 

65  sal-sodci.  lye  aiul  caustic -soda  lye  may  be 
united  before  tlio  aluminium  is  added,  or  the 


latter  may  be  added  to  tlic  caustic  soda  and 
the  two  liquids  tlien  united.  Instead  of  pow- 
dered aluminium  I  may  use  ordinary  ingot- 
aluminium  with  results  nearly  if  not  equally  70 
as  good.  After  the  material  is  molded  1  o  the 
desired  form  it  should  be  quickly  cooled  to 
ordinary  temperatures. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters  7  5 
Patent,  is — 

1.  The  process  of  making  a  sound-rccoi-d- 
ing  material, by  dissolving  aluminium  in  soda- 
lye,  and  adding  the  solution  to  stearic  acid, 
substantially  as  described.  80 

2.  The  process  of  making  a  sound-record- 
ing material  by  melting  stearic  acid,  free 
from  glj^cerin  and  oleates,  adding  thoi'cto 
soda-lye  and  aluminium,  "and  licnting  the 
mass,  substantially  as  described.  85 

3.  In  the  process  of  making  a  sound-record- 
ing material,  the  improvement  consisting  in 
adding  to  stearic  acid  soda-lye  witli  wlkicli  a 
metal  such  as  aluminium  has  been  united  in 
such  quantity  as  to  produce  partial  saponifi-  90 
cation,  and  heating  the  mixture,  substan-. 
tially  as  described. 

4.  The  process  of  malcing  a  sound-record- 
ing material  by  treating  stearic  acid  with  soda- 
lye  in  quantity  sufficient  to  produce  about  a  95 
forty -per -cent,  saponification,  tlie  l^e  con- 
taining a  metal  and  heating  the  mixture,  sub- 
stantially as  described.  i 

5.  The  process  of  making  a  sound-record- 
ing material  by  forming  a  soda-lye,  Jieating  io( 
to  about  its  boiling -]3oint,  adding  a  small 
quantity  of  alunrinium  thereto,  heating  |mro 
stearic  acid  to  about  the  same  temperature, 
adding  the  compound  of  lye  and  aluminium 
and  continuing  the  heating  until  tlie  moieture  10 
is  expelled,  substantially  as  described. 

G.  The  process  of  making  a  graphophone- 
tablet  by  forming  a  soda-lye,  heating  to  about 
Hs  boiling-point,  adding  a  small  quantity  of 
aluminium  tliereto,  heating  jiurc  stcaricacid  11 
to  about  the  same  temperature,  adding  the 
compound,  continuing  tlie  heating  until  the 
moisture  is  expelled,  molding  into  the  desired 
shape  and  then  quickly  ;ooliiig,  substantially 
as  described.  ,  i r 

7.  The  process  of  making  a  souud-record- 
iug  material,  by  partial  sanonification  of 
stearic  acid  with  soda-lyc  having  aluminium 
united  therewith,  substantially  as  described. 

8.  The  process  of  making  a  sound-record-  12 
ing  material,  by  adding  aluminic  hydrate  to 
caustic -soda  lye,  adding  the  compound  to 
melted  stearic  acid,  and  heating  the  mi-xture, 
substantially  a^  described. 

9.  The  process  of  making  a  so.ind-record-  12 
ing  material,  by  adding  aluminium  to  soda- 
lye,  adding  the  same  to  stearic  acid,  liealing 
..ue  mixture,  and  adding  a  softening  material 
sucli  as  paraffin,  substantially  as  described. 

10.  A  composition  of  matter  for  a  soiiud-  13' 
recording  tablet  formed  of  pure  stearic  acid 
(free  from  oleic  acid   arul  glycerin)  irartly 
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.saponified  by  caustic  soda,  and  having  alu- 
minium incorporated  therein,  substantially 
as  dcscril)od. 

1  ].  'i'lie  pi-ocess  of  making  a  sound-rocord- 
;  ing  material  by  adding  aluminate  of  soda  to 
stearic  acid  and  lioating  the  mixture,  sub- 
stantially as  described. 


In  testimony  wliereof  1  have  .siirned  lliis 
specification  in  the  presence  of  t\vos\ibscril»- 
ing  witnesses. 

THOMAS  IT.  INIACDONALP. 

Witnesses: 

S.  T.   CAilERON, 

Rekve  Lewis. 
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To  all  ifliom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,residing  at  Llewel- 
lyn Park,  in  the  county  of  Essex  and  State  of 
5  New  Jersey,  have  invented  a  certain  new  and 
useful  Improvement  in  Phonographs,  (Case 
No.  971,)  of  which  the  following  is  a  specifi- 
cation. 

The  object  of  my  invention  is  to  produce  a 

JO  light-running  carriage  for  the  recording  or  re- 
producing device  in  phonographs,  and  par- 
ticularly for  phonographs  driven  hy  a  spring 
or  weight  motor. 
The  main  featirre  of  my  invention  is  a  de- 

15  vice  or  devices  for  adjusting  the  carriage  rel- 
ative to  the  guide-rod  upon  which  it  travels. 
This  device  is  preferably  an  adjustable  roller- 
bearing,  and  in  the  joreferred  form  I  employ 
one  roller,  which  is  located  as  neaiij'  as  pos- 

20  sible  at  the  center  of  gravity  of  the  carriage, 
so  that  it  will  be  practically  balanced.  In 
practice  the  carriage  is  provided  with  a  sleeve 
or  collar  at  each  end,  through  which  the  guide- 
rod  i^asses  freely,  and  by  means  of  the  ad- 

25  justing  device  the  carriage  can  be  balanced  to 
lirevent  cramping  at  the  sleeves.  By  employ- 
ing  a  roller  for'  the  adjusting  device  the  free- 
dom of  movement  is  greatly  increased.  The 
roller  may  be  provided  with  any  suitable  de- 

30  vice  for  adjusting  it  relative  to  the  carriage 
and  guide-rod,  but  I  i^refer  the  simple  ar- 
rangement illustrated.  In  that  arrangement 
the  roller  is  loosely  mounted  upon  apin  which 
is  inserted  in  a  socket  on  the  cai-riage  and 

35  whose  bearing  in  the  socket  is  eccentric  to 
the  bearing  of  the  roller,  so  that  by  turning 
the  pin  the  carriage  may  be  raised  or  lowered, 
as  desired.  While  I  have  referred  to  one 
roller  as  the  "adjusting"  device,  it  may  be 

40  stated  that  two  or  more  rollers  may  be  em- 
l^loyed;  but  I  prefer  a  single  roller,  since  the 
adjustment  may  be  more  readily  obtained. 

Another  feature  of  my  invention  is  the  feed- 
arm  of  the  carriage,  which  engages  with  the 

45  feed-screw.  This  arm  is  pivoted  to  the  car- 
riage by  a  wide  double  bearing  to  reduce  lat- 
eral motion  and  hence  prevent  cramping. 
The  feed-arm  is  preferably  a  light  gravity- 
arm  carrying  a  small  nut-section  for  engag- 

50  ing  the  feed-screw.  The  arm  is  made  as  light 
as  possible  to  reduce  the  friction  upon  the 
screw. 


In  the  accompanying  drawings,  which  illus- 
trate my  invention.  Figure  1  is  a  plan  view     . 
of  a  phonograph  embodying  my  invention,  55 
the  motor  being  omitted.     Fig.  2  is  a  section 
on  the  line  2  2  of  Fig.  1.     Fig.  3  is  a  section 
on  the  line  3  3  of  Fig.  1,  but  on  a  much  larger 
scale.     Fig.  4  is  an  enlarged  view  of  the  ad- 
justing device  for  the  carriage,  looking  from  60 
the  front  of  the  machine;  and  Fig.  5  is  a  lon- 
gitudinal vertical  section  of  part  of  the  car- 
riage, showing  the  bearings  for  the  feed-arm. 

Referring  to  the  drawings,  A  is  the  base  of 
the  machine,  having  the  usual  bearings  a  a'  65 
for  the  feed-screw  B.  x\t  the  right-hand  end 
of  the  feed-screw  is  the  phonogram-cylinder 
carrying  the  phonogram-blank  C,  the  free  end 
of  the  cj'linder  being  centered  by  a  centering- 
pin  in  the  swinging  arm  D,  which  arm  is  \)vo-  70 
vided  with  a  locking  device  d.  The  feed-screw 
B  is  provided  with  a  pulley,  which  is  driven 
\)y  a  belt  E,  passing  through  openings  in  the 
bed-plate  to  the  driving-motor.  Behind  the 
feed-screw  and  jiarallel  therewith  is  the  guide-  7  5 
rod  F,  upon  which  is  sleeved  a  carriage  G  by 
means  of  two  sleeves  or  collars  g,  which  move 
freelj^  on  the  rod.  The  carriage  has  an  arm 
ri  projecting  over  the  phonogram-blank  or 
l^honogram  and  rests  on  the  front  guide-bar,  80 
as  shown.  This  arm  carries  the  recording  or 
reproducing  device,  as  is  well  understood. 
The  carriage  G  is  provided  with  an  adjust- 
able roller  I,  which  travels  on  the  upper  side 
of  the  guide-rod  F  and  is  located  at  the  cen-  85 
ter  of  gravity  of  the  carriage,  so  as  to  evenly 
supijort  and  practicallj"  balance  the  carriage. 
The  adjustment  of  the  roller  is  obtained  by 
an  eccentric-pin  i,  (see  Figs.  3  and  4,)  upon 
which  the  roller  is  free  to  rotate.  The  roller  90 
I  is  placed  concentrically  on  the  pin  t',  and  the 
outer  end  of  the  pin,  as  shown  in  Figs.  3  and 
•i,  is  turned  off,  (see  dotted  lines  in  Fig.  4,) 
so  that  that  end  of  the  pin  will  have  a  differ- 
ent center  from  that  of  the  roller,  and  this  end  95 
of  the  pin  is  inserted  in  a  socket  i'  on  the  car- 
riage G.  By  turning  the  pin  with  a  suitable 
tool,  such  as  a  screw-driver,  the  carriage  can 
be  raised  or  lowered  by  reason  of  the  bearing 
of  the  pin  in  the  socket  i'  being  eccentric  to  100 
the  center  of  the  roller.  Thus  by  this  ar- 
rangement a  very  delicate  adjustment  of  the 
carriage  can  be  obtained  to  prevent  the  car- 
riage from  binding  on  the  guide-rod.     A  set- 
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screw  i^  is  provided  to  lock  the  pin  i  in  posi- 
tion wlien  adjusted. 

The  carriage  G  is  fed  forward  bj^  means  of 
the  feed-arm  J,  having  the  nut-section  J'  en- 
5  gaging  with  the  feed-screw  B.  The  feed-arm 
is  pivoted  to  the  carriage  by  a  long  rod  L, 
which  has  a  bearing  in  tlie  carricige  at  two 
points  I  and  V,  a  pin  P  being  inserted  in  the 
end  of  the  rod  L  to  lorevent  its  removal  from 

I  o  the  bearings.  The  wide  double  bearing  pro- 
vided for  the  feed-arm  by  the  rod  L  reduces 
the  lateral  motion  of  the  arm  relative  to  the 
feed-screw  and  carriage.  The  feed -arm  is 
quite  light  and  rests  on  the  feed-screw  by 

15  gravity  only,  thereby  reducing  the  friction 
on  the  screw. 
What  I  claim  is — 

1.  In  a  phonograph,  the  combination  with 
a  recorder  or  reproducer,  a  mandrel  for  ear- 

20  rying  the  blank,  and  a  feed-screw,  of  a  car- 
riage for  the  recorder  or  reproducer,  a  guide- 
rod  to  which  the  carriage  is  sleeved,  a  fric- 
tion-roller supporting  the  carriage  at  its  cen- 
ter of  gravity,  and  a  feed-arm  pivoted  to  the 

25  carriage  and  engaging  the  feed-screw,  wliere- 
hy  said  feed-arm  does  not  affect  the  balance 
of  said  carriage  on  the  friction-roller,  substan- 
tially as  set  forth. 

2.  In  a  phonograph,  the  combination  with 
30  therecorderorreproducer,  of  a  carriage  there- 
for, a  guide-rod  and  guide-bar  on  which  said 
carriage  travels,  a  roller-bearing  for  said  car- 
riage at  its  center  of  gravity,  and  means  for 


ad  j  usting  said  roller-bearing  to  adj  ust  the  car- 
riage relative  to  the  guide-rod  to  reduce  fric-  35 
tion,  substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  with 
the  recorder  or  reproducer,  of  a  carriage  there- 
for, a  guide-rod  and  guide-bar  on  which  said 
carriage  travels,  a  roller-bearing  for  said  car-  40 
riage  at  its  center  of  gravity,  and  an  adjust- 
able eccentric  bearing  for  said  roller,  whereby 
the  carriage  is  adjusted  relative  to  the  guide- 
rod  to  reduce  friction,  substantially  as  set 
forth.  45 

4.  In  a  phonograph,  the  combination  of  a 
guide-rod,  a  recorder  or  reproducer  carriage 
having  collars  or  sleeves  fitting  said  rod,  a 
feed-screw,  and  a  feed-arm  adapted  to  engage 
said  feed-screw,  said  arm  being  pivoted  to  the  50 
carriage  by  a  rod  having  bearings  at  two  dis- 
tant points,  substantially  as  set  forth. 

5.  In  a  phonograph,  the  combination  of  a 
guide-rod,  a  recorder  or  reproducer  carriage 
having  collars  or  sleeves  fitting  said  rod,  a  55 
feed-screw,  and  a  gravity  feed-arm  adapted 

to  engage  said  feed-screw,  said  arm  being  piv- 
oted to  the  carriage  hy  a  rod  having  bearings 
at  two  distant  ijoints,  substantially  as  set 
forth.  60 

This  specification  signed  and  witnessed  this 
25th  day  of  January,  1897. 

THOMAS  A.  EDISON. 
Witnesses: 

Richard  N.  Dyer, 
W.  Pelzer. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew- 
ellyn Part,  in  the  county  of  Esses  and  State 
5  of  New  Jersey,  have  invented  a  certain  new 
and  useful  Improvement  in  Phonographs, 
(Case  No.  883,)  of  which  the  following  is  a 
sijecification. 

The  present  invention  relates  to   phono- 

lo  graphs  in  which  disk  phonogram-blanks  or 

recording-surfaces  are  used  and  in  which  the 

record  is  formed  in  a  spiral  line  on  one  face 

of  the  disk. 

The  invention  consists  in  means  for  sup- 

15  porting  the  blank  and  connecting  it  to  the 

shaft  by  means  of  which  the  blank  is  rotated. 

The  invention  also  consists  in  means  for 

moving  the  recorder,  reproducer,  and  turn- 

ing-off  tool  across  the  blank,  whereby  the  op- 

20  crating  -  point  is  caused  to  follow  a  spiral 
track;  and  the  invention  consists  in  the  sev- 
eral features  and  combinations  hereinafter 
set  forth. 
In  the  accompanying  drawings,  which  illus- 

25  trate  the  improvement.  Figure  1  is  a  plan 
view  of  the  phonograph.  Fig.  2  is  an  enlarged 
view,  partly  in  section,  of  a  part  of  the  same. 
Fig.  3  is  a  sectional  view  of  the  phonogram- 
blank  and  holder.     Fig.  4  is  a  side  view  of  a 

30  holder  ofslightly-differentform,a  phonogram- 
blank  being  shown  in  cross-section  thereon; 
and  Fig.  5  shows  means  for  adjusting  the  re- 
corder and  reproducer. 
The  phonograph-shaft  1  is  rotated  at  the 

35  proper  speed  by  any  suitable  means.  (Not 
shown.)  At  the  upper  end  of  tlie  shaft  is  a 
holder  or  mandrel  2  for  the  phonogram-blank 
3,  preferably  made  entirelj'  of  recording  ma- 
terial, as  shown  in  Figs.  3  and  -i.     The  holder, 

40  which  is  rigidly  connected  to  the  shaft,  con- 
sists of  a  disk  with  a  tapering  extension  4,  as 
shown  in  Fig.  3,  or  of  a  disk  with  inclined 
sides,  as  shown  in  Fig.  4.  The  blank  is  formed 
with  a  corresponding  tapering  recess  or  open- 

45  ing,  so  that  it  may  be  readily  placed  and  cen- 
tered on  the  holder  and  held  in  position  wholly 
by  its  frictional  contact  with  the  mandrel  or 
holder. 

5  is  an  arm  carrying  the  recorder  and  re- 

50  producer  suijportiug  ring  6  and  the  turning- 
off  tool  7.  The  recorder  and  reproducer  are 
carried  by  a  single  diaphragm,  as  shown  in 


Fig.  5,  and  as  in  my  application.  Serial  No. 
330,789,  filed  November  18, 1889.  '  When  the 
diaphragm  is  turned  to  change  the  points,  the  55 
arm  carrying  said  points  may  be  tilted  slightly 
to  raise  one  point  away  from  the  blank.  The 
arm  5  is  pivoted  at  8  to  a  vertical  axis  and  at 
9  to  a  horizontal  axis,  so  that  the  arm  may  be 
moved  across  the  blank  or  may  be  moved  60 
toward  or  away  from  the  blank. 

10  is  a  feed  -  screw  driven  by  a  suitable 
motor  (not  shown)  which  may  be  connected 
to  the  screw  by  means  of  a  worm-gear  11  or 
otherwise.  65 

12  is  a  nut  carried  by  arm  5  and  cooperat- 
ing with  the  screw.  This  nut  has  a  shank 
in  the  end  of  which  is  a  pin  13,  which  rests 
in  and  moves  in  the  slot  14  in  the  cam-shaped 
rod  15.  Rod  15  is  held  in  a  block  16,  which  70 
can  slide  back  and  forth  in  the  slot  17  in  arm  5. 

IS  is  a  pin  or  handle  bj'  means  of  which  15 
may  be  turned  in  its  socket. 

19  is  a  "determining  device"  pivoted  to 
arm  5  and  having  an  adjustable  head,  as  75 
shown  and  as  heretofore  described  by  me. 

20  is  a  speaking  or  hearing  tube,  and  21  is  a 
spring  or  brush  which  rubs  lightly  over  the 
surface  as  the  blank  rotates  and  removes  the 
shavings  and  dust  therefrom.  A  chute  22  80 
may  be  carried  bj'  the  turning-off  tool  to  con- 
vey the  shavings  away  from  the  blank. 

The  above-described  apparatus  is  used  as 
follows :  The  recorder  and  reproducer  are  ad- 
justed  away  from  the  face  of  the  blank  and  85 
the  turning-off  tool  is  carried  to  the  edge  of 
the  blank  by  moving  arm  5  on  its  vertical 
pivot.  The  feed-screw  is  then  rotated  and 
moves  the  turning-off  tool  across  the  face  of 
the  blank  and  shaves  off  the  rough  surface  90 
thereof.  When  the  tool  reaches  the  center 
of  the  blank,  arm  5  is  raised  and  the  recorder 
adjusted  into  operative  position,  so  that  it 
extends  below  the  cutting  edge  of  7.  The 
recorder  is  then  carried  to  the  center  of  the  95 
blank,  and  12  is  placed  in  contact  with  the 
screw,  and  the  recorder  forms  a  spiral  record 
in  the  well-known  manner.  By  turning  the 
screw  in  the  opposite  direction  the  recorder 
may  make  its  record  from  the  edge  of  the  100 
blank  toward  its  center.  As  arm  5  is  moved 
by  the  screw  the  block  16  moves  along  in  the 
slot  17  in  view  of  the  varying  distance  be- 
tween the  pivot  and  the  screw  and  the  nut  12  is 


609,268 


allowed  to  turn  slightly,  so  that  the  working 
face  of  the  nut  shall  always  rest  properly  on 
the  thread  of  the  screw.  When  it  is  desired 
to  again  shave  off  the  surface  of  the  blank, 
5  the  rod  15  is  loosened  freely  up  and  down  in 
its  support,  so  that  it  can  move,  and  the  arm 
5  is  moved  toward  the  blank  until  the  de- 
termining device  19,  which  has  been  previ- 
ously put  in  the  proper  position  relative  to 

lo  the  knife  7,  bears  on  the  surface  of  the  blank. 
The  nut  then  rests  on  the  screw,  and  the  cam- 
shaped  rod  15  is  turned  slightly,  causing  it  to 
bind  in  its  socket  and  to  be  held  in  place. 
The  determining  device  does  not  interfere 

15  with  the  working  of  the  knife,  since  as  the 
blank  revolves  the  device  is  swung  to  one 
side. 

What  I  claim  is — 

1.  A  phonogram -blank  for  phonographs 
20  made  in  the  form  of  a  thick  disk  adapted  to 

be  shaved  off  a  number  of  times  to  receive 
new  records,  and  provided  with  a  central 
hole  or  depression  formed  perpendicular  to 
and  tapering  toward  the  working  surface, 
25  said  hole  or  depression  being  adapted  to  fit  a 
tapering  support,  wherebj^  the  blank  will  be 
centered  and  held  in  position  wholly  by  fric- 
tion, substantially^  as  set  forth. 

2.  A  phonogram  -  blank  for  phonographs 
30  made  entirely  of  recording  material  in  the 

form  of  a  thick  disk  adapted  to  be  shaved  off 
a  number  of  times  to  receive  new  records  and 
provided  with  a  central  hole  or  depression 
formed  perpendicular  to  and  tapering  toward 

35  the  working  surface,  said  hole'  or  depression 
being  adapted  to  fit  a  tapering  support,  where- 
by the  blank  will  be  centered  and  held  in  po- 
sition whollj^by  friction,  substantially  as  set 
forth. 

40  3.  In  a  phonograph,  the  combination  of  a 
disk  Tihonogram-blank  or  phonogram  having 
a  tapering  opening,  a  tapering  rotating  man- 
drel for  supiDorting  and  rotating  said  blank, 
a  recording  or  reproducing  device,  support 

45  for  said  recording  or  reproducing  device,  piv- 
oted so  as  to  be  capable  of  movement  toward 
and  away  from  the  blank,  and  means  for  mov- 
ing said  arm  across  the  face  of  the  blank,  sub- 
stantially as  set  forth. 

50  4.  In  a  phonograph,  the  combination  of  a 
flat  phonogram-blank  or  phonogram,  a  re- 
cording or  reproducing  device,  an  arm  carry- 
ing said  device  and  movable  toward  and  away 
from  the  phonogram -blank  or  i^honogram, 

55  and  a  determining  device  for  determining  the 
adjustment  of  the  arm  relative  to  the  phono- 
gram-blank or  phonogram,  substantially  as 
set  foi^th. 

5.  In  a  phonograph,  the  combination  of  a 

60  flat  phonogram-blank  or  phonogram,  a  re- 
cording or  reproducing  device,  an  arm  carry- 
ing said  device  and  movable  toward  and  away 
from  the  phonogram-blank  or  phonogram  and 
across  its  face,  and  a  determining  device  for 

65  determining  the  adjustment  of  the  arm  rela- 
tive to  the  phonogram-blank  or  phonogram, 
substantially  as  set  forth. 


G.  In  a  phonograph,  the  combination  of  a 
disk  phonogram-blank,  a  holder  for  support- 
ing and  rotating  said  blank,  a  recording  de-  70 
vice,  adapted  to  be  moved  across  the  face  of 
said  blank,  and  a  tool  for  turning  off  the  face 
of  said  blank,  substantially  as  set  forth. 

7.  In  a  phonograph,  the  combination  of  a 
disk  phonogram-blank  or  phonogram,  arotat-  75 
ing  holder  therefor,  an  arm  carrj'iug  a  record- 
ing or  reproducing  device,  means  for  moving 
said  recording  or  reproducing  device  across 
the  face  of  the  phonogram-blank  or  iDhono- 
gram,  a  turning-off  tool  and  a  device  for  de-  80 
termining  the  position  of  said  arm  relative  to 
the  phonogram-blank  orphonogram,  substan- 
tially as  set  forth. 

8.  In  a  phonograph,  the  combination  of  a 
disk  phonogram-blank,  a  recorder  or  repro-  85 
ducer,  a  support  for  said  recorder  or  repro- 
ducer, j)ivoted  so  as  to  be  capable  of  move- 
ment toward  and  away  from  the  blank  and 
across  the  face  of  the  blank,  a  feed  -  screw, 
and  a  nut-section  carried  by  said  arm  and  90 
adapted  to  engage  said  feed-screw  and  where- 
by the  recording  or  reproducing  device  is 
caused  to  move  across  the  face  of  the  blank, 
substantially  as  set  forth. 

9.  In  a  phonograph,  the  combination  of  a  95 
pivoted  arm  having  two  prongs,  a  recording 

or  reproducing  device  carried  bj^  one  prong, 
a  turning-off  tool  carried  by  the  other  prong, 
and  means  for  moving  said  arm  relative  to  the 
phonogram  -  blank  or  phonogram,  subs^         ''^c 
tially  as  set  forth. 

10.  In  a  phonograph  adapted  to  receive  a 
disk  phonogram -blank  or  phonogram,  the 
combination  of  an  arm  having  two  prongs  and 
pivoted  to  move  toward  and  away  from  the  lo' 
blank  or  phonogram,  a  recording  or  reproduc- 
ing device  carried  by  one  prong,  a  turning- 

oflf  tool  carried  by  the  other  prong,  and  means 
for  moving  said  arm  across  said  phonogram- 
blank  or  phonogram,  substantially  as  set  iic 
forth. 

11.  In  a  phonograph  adapted  to  receive  a 
disk  phonogram -blank  or  ph  3gram,  the 
combination  of  an  arm  having  two  prongs  and 
pivoted  to  move  toward  and  away  from  the  n; 
blank  or  phonogram,  a  recording  or  reproduc- 
ing device  carried  by  one  prong,  a  turning- 
off  tool  carried  by  the  other  prong,  a  device 
for  determining  the  position  of  said  arm  rela- 
tive to  the  phonogram-blank  orphonogram,  i2( 
and  means  for  moving  said  arm  across  said 
phonogram -blank  or  -  honogram,  substan- 
tially as  set  forth. 

12.  In  a  phonograph,  the  combination  with 

a  phonogram  -  blank  or  phonogram,  and  a  12^ 
holder  therefor,  of  a  pivoted  arm  carrying  a 
recording  or  reproducing  device, a  feed-screw, 
and  an  adjustable  connection  between  said 
feed-screw  and  ai  ,  whereby  the  position  of 
the  recording  or  i^produciug  device  relative  i3< 
to  the  blank  or  phonogram  may  be  adjusted, 
substantially  as  set  forth. 

13.  In  a  phonograph,  the  combination  with 
a  phonogram -blank  or  phonogram,  and  a 
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20 


holder  therefor,  of  a  pivoted  arm  carrying  a 
recording  or  reproducing  device, a  feed-screw, 
an  adjustable  connection  between  said  feed- 
screw and  arm,  and  a  device  for  determining 
the  adjustment  of  said  connection,  whereby 
the  position  of  the  recording  or  repi'oducing 
device  relative  to  the  blank  or  phonogram 
may  be  adjusted,  substantially  as  set  forth. 

14.  In  a  phonograph,  the  combination  with 
a  dislc  phonogram -blank  or  phonogram,  and 
a  rotating  holder  thei^efor,  of  a  pivoted  arm 
carrying  a  recording  or  reproducing  device, 
a  feed-screw,  and  an  adjustable  connection 
between  said  feed-screw  and  arm,  whereby 
the  position  of  the  recording  or  reproducing 
device  relative  to  the  blank  or  phonogram 
may  be  adjusted,  substantially  as  set  forth. 

Ts.  In  a  phonograph,  the  combination  with 
a  disk  phonogram-blank  or  phonogram,  and 
a  rotating  holder  therefor,  of  a  recording  or 
reproducing  device,  a  support  for  said  device 


pivoted  so  as  to  be  capable  of  movement 
toward  and  away  from  and  across  the  face  of 
the  phonogram-blank  or  phonogram,  a  feed- 
screw for  moving  said  arm  across  the  face  of  25 
the  phonogram-blank  or  phonogram,  and  an 
adjustable  connection  between  said  feed- 
screw and  arm,  whereby  the  position  of  the 
recording  or  reproducing  device  relative  to 
the  blank  or  phonogram  may  be  adjusted,  30 
substantiallj^  as  set  forth. 

16.  In  a  phonograph,  a  slotted  recorder  or 
reproducer  carrying  arm,  a  block  movable  in 
said  slot,  a  nut-section  carried  by  the  block, 
and  a  feed-screw  adapted  to  engage  said  nut-  35 
section,  substantially  as  set  forth. 

This  specification  signed  and  witnessed  this 
6th  day  of  December,  1890. 

THOS.  A.  EDISON. 

Witnesses: 

John  F.  Randolph, 
W.  Pelzek. 
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To  all  ivliom  it  may  concern: 

Be  it  known  that  I,  George  K.  Cheney,  a 
citizen  of  the  United  States  of  America,  and 
a  resident  of  the  citj^,  county,  and  State  of 
5  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Coin-Operated  De- 
vices, of  which  tlie  following  is  a  specification. 
My  invention  relates  to  coin  -  controlled 
mechanisms  in  general,  but  is  more  speeific- 

lo  ally  designed  to  produce  a  coin-operated  de- 
vice for  throwing  into  operation  the  sound- 
reproducing  apparatus  known  as  the  "gramo- 
phone" and  after  the  operation  thereof  re- 
turniiig  the  parts  to  the  relative  positions  nec- 

15  essarj-  for  a  repetition  of  the  operation. 

The  preferred  form  of  my  apparatus  is  illus- 
trated in  the  accompanying  four  sheets  of 
drawiiigs,  in  which — 
Figure  1  is  a  perspective  view  of  the  gramo- 

20  phone  with  my  apparatus  attached.  Fig.  2 
is  a  detail  plan  view  of  the  coin  -  operated 
mechanism  with  the  coin  in  position  ready  for 
operation.  Fig.  3  is  a  detail  elevation  of  the 
same.     Fig.  i  is  a  second  plan  view  of  the 

25  iiarts  shown  in  Fig.  2  after  the  mechanism  has 
been  operated,  through  the  agency  of  the  coin, 
to  start  the  gramophone  into  action.  Fig.  5 
is  an  elevation  of  the  same  part,  showing  the 
same  position  as  Fig.  4,  except  that  the  opera- 

30  tion  of  the  gramophone  is  nearlj^  completed. 
Fig.  C  is  a  third  i^lan  view  showing  the  parts 
of  the  mechanism  after  the  coin  has  been  al- 
lowed to  drop  into  the  money-box  and  after 
the  gramophone  has  reached  the  end  of  the 

35  particular  sound-record  which  it  has  been  ar- 
ranged to  reproduce.  Fig.  7  is  a  detail  view 
of  the  coin-chute  and  coin-stop.  Fig.  8  is  a 
section  of  the  same  at  right  angles  to  that 
shown  in  Fig.  7,  showing  the  knife  in  position. 

40  Figs.  9, 10,  and  11  are  details  of  the  knife  and 
knife-guide. 

Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 

1  represents  the  base  of  an  ordinary  gramo- 

45  plione,  supporting  a  box  in  which  is  any  or- 
dinary spring  or  electrical  motor  for  rotating 
tlie  plate  2,  which  carries  the  sound-record  .3. 
4  represents  the  swinging  arm,  to  which  the 
sound-box  o  is  attached  and  which  carries  the 

50  liorn  G,  all  of  the  usual  and  well-known  con- 
struction. 

7  is  a  metal  casing  which  incloses  and  pro- 


tects my  coin-controlled  mechanism  for  op- 
erating the  gramophone,  and  8  is  a  coin-chute 
leading  through  the  top  of  said  casing.  55 

9  is  a  pt'ojection  fi-om  the  needle-carrying 
arm  of  the  gramophone  down  into  the  casing 
7  to  engage  with  the  operating  mechanism 
contained  therein. 

10  is  a  push-button  by  which  the  median-  60 
ism  is  set  in  operation  through  the  agency 

of  a  coin  introduced  through  the  coin-chute 
8,  and  11  is  an  adjusting-screw  for  the  trip- 
ping mechanism,  hereinafter  to  be  desci'ibed, 
mounted  in  an  internally-threaded  lug  on  the  65 
rear  end  of  the  pivoted  catch  36. 

The  needle  attached  to  the  sound-box  ap- 
pears in  Figs.  3  and  5,  (marked  o\) 

When  the  mechanism  is  at  rest,  the  oper- 
ating parts  are  in  the  position  shown  in  Figs.   70 
2  and  3,  the  brake  34  engaging  with  the  ro- 
tating plate  2  and  preventing  the  rotation 
thereof. 

A  coin  17,  being  dropped  through  the  coin- 
chute  8,  strikes  the  coin-stop  40  (see  Fig.  7)  75 
and  rests  between  the  coin-pushing  lever  12 
and  the  coin-operated  lever  IG.     The  opera- 
tor then  pushes  on  the  push-button  10,  which 
forces  the  coin-pushing  lever  12  over  against 
the  resistance  of  the  spring  13  and  drives  the  80 
coin  17  forward  and  through  its  agency  push- 
ing forward  the  coin-operated  lever  IG.     At 
the  same  time  the  tripping-finger  20,  which  is 
shown  lii voted  to  the  coin-pushing  lever  and 
flexibly  controlled  by  the  spring  21,  enters  85 
behind  the  locking-pin  18,  which  is  mounted 
on  the  spring-controlled  sliding  bolt  22  and 
arranged  at  right  angles  thereto,  so  that  it 
projects  downwardly  into  the  slot  19  in  the 
bed -plate  of  the  apparatus  and  normally  90 
locks  the  coin-operated  lever  16  in  the  posi- 
tion shown  in  Fig.  2. 

The  slot  19  is  formed  of  two  portions  ap- 
proximately at  right  angles  one  to  the  other, 
as  shown  in  Figs.  4  and  6.  While  the  pin  18  95 
remains  in  that  i)ortion  parallel  to  the  slid- 
ing bolt  22  no  motion  of  the  coin-operated 
lever  16  is  possible.  When  the  bolt  22  is  slid 
along  by  the  trip-finger  20  coming  behind  the 
locking-pin  IS  far  enough  to  bring  the  pin  IS  100 
opposite  the  other  portion  of  the  slot  19,  which 
is  approximately  at  right  angles  to  the  bolt 
22,  the  said  slot  19  no  longer  opposes  any  re- 
sistance to  the  swinging  niotion  of  the  coin- 
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operated  lever  16.  The  same  motion  of  the 
loekiug-bolt  22  above  described  withdraws 
its  other  end  out  of  engagement  with  the  pro- 
jection 9  from  the  swinging  arm,  and  accord- 
5  ingly  this  source  of  opposition  to  the  move- 
ment of  the  coin-operated  lever  16  is  also  re- 
moved. This  engagement  of  the  lockiug- 
bolt  with  the  projection  9  would  under  ordi- 
nary conditions  suffice  alone  to  lock  the  coin- 

10  operated  lever;  but  inasmuch  as  extraordi- 
nary pressure  on  the  push-button  10  would 
shove  the  projection  9  along  the  feed-screw 
28  the  interposition  of  the  slot  19  and  lock- 
ing-pin 18  is  necessary  to  produce  a  positive 

15  locking  of  the  coin-operated  lever  against 
anj'  force  not  sufficient  to  break  the  mechan- 
ism. Such  locking-bolt  being  withdrawn  by 
the  finger  20  the  coin-operated  lever  16  is  free 
to  be  pushed  over  by  the  coin,  and  after  a 

20  short  amount  of  travel  strikes  against  and 
begins  to  move  the  bell-crank  23.  This  bell- 
crank  23  has  a  toe  24,  which  presses  against 
the  yoke  25,  which  has  a  vertical  sliding  bear- 
ing in  the  box  26,  in  which  latter  a  spiral 

25  spring  is  hidden,  which  normally  tends  to 
hold  the  yoke  25  up  in  the  position  shown  in 
Fig.  3.  On  the  yoke  25  are  the  journal-bear- 
ings 27  27=^,  in  wlaich  is  journaled  the  return 
feed-screw  28.     The  yoke  and  screw  I  have 

30  shown  guided  in  the  vertical  guides  29  29^^. 
The  projection  9  from  the  swinging  arm  4 
of  the  gramophone  rests  upon  the  feed-screw 
28,  which  when  it  is  in  its  uppermost  posi- 
tion, as  shown  in  Fig.  3,  lifts  the  needle  5^^ 

35  out  of  engagement  with  the  groove  in  the 
sound-record  3.  The  turning  of  the  bell-crank 
23  forces  the  yoke  25  and  the  feed-screw  28 
carried  thereby  downward,  so  that  the  needle 
5"-  is  first  lowered  into  engagement  with  the 

40  groove  on  the  sound-record  3,  and  then  the 
feed-screw  28  is  withdrawn  from  engagement 
with  the  projection  9.  All  this  is  done  before 
the  lost  motion  or  play  in  the  pin-and-slot 
connection  33  between  the  link  32,  pivoted  to 

45  the  coin-operated  lever  16,  and  the  brake  34 
has  been  taken  up.  This  brake  34  has  a  piv- 
oted mounting  at  35,  which  may  consist  of 
the  screw  engaging  a  threaded  socket  in  the 
base-plate,   as  indicated  in  Figs.   2  and  6. 

50  This  screw  may  be  turned  by  an  ordinary 
screw-driver  so  as  to  bear  on  the  brake  with 
sufficient  friction  to  prevent  it  from  turning 
loosely  during  the  taking  up  of  the  lost  mo- 
tion in  the  pin-and-slot  connection;  but  after 

55  the  feed-screw  has  been  lowered  out  of  en- 
gagement with  the  gramophone-arm  the  link 
32  is  moved  so  far  that  the  pin-and-slot  con- 
nection 33  has  reached  the  limit  of  its  play, 
and  the  brake  is  forced  to  one  side  out  of  en- 

60  gagement  with  the  rotating  plate,  as  shown 
in  Fig.  4.  The  gramophone  is  then  free  to 
operate.  At  the  same  time  the  bell-crank 
lever  23  has  been  engaged  by  the  spring-catch 
36,  pivoted  at  37  and  controlled  b^'the  spring 

65  38.  Accordingly  on  releasing  the  pressure 
from  the  push-button  10  the  spring  13  foi'ces 


the  coin-pushing  lever  12  back  against  the 
stop  14,  and  the  coin  17  (having  been  carried 
past  the  coin-stop  40)  drops  down  the  passage- 
way 44  into  the  money-box.  70 

The  continued  rotation  of  the  plate  and 
sound-record  carried  thereby  feeds  the  swing- 
ing arm  and  sound-box  5  over  in  the  manner 
familiar  to  users  of  the  gramophone. 

When  the  needle  has  reached  the  end  of  the  75 
record,  the  adjustable  stop  11  has  been  so  ar- 
ranged that  it  will  come  in  contact  with  the 
projection  9  from  the  swinging  arm,  and  the 
last  few  revolutions  of  the  record  will  suffice 
to  push  the  spring-catch  36  into  the  position  80 
shown  in  Fig.  6,  thereby  tripping  the  same 
and  releasing  the  bell-crank  lever  23.     The 
spring  concealed  in  the  vertical  bearing  26 
immediately  forces  up  the  yoke  25  and  return 
feed-screw  28  into  engagement  with  the  pro-  85 
jection  9  from  the  swinging  or  movable  arm, 
and  as  the  belt  31  and  pulley  30  on  said  feed- 
screw cause  it  to  rotate  simultaneously  with 
the  rotating  plate  2  the  feed-screw  lifts  the 
needle  5^"  out  of  engagement  with  the  groove  90 
in  the  sound-record,  and  the  rotation  of  the 
screw  slowly  swings  the  arm  4  back  to  its 
original  position. 

The  backward  movement  of  the  bell-crank 
23  also  moves  the  coin -operated  le\*.'r  16,  95 
which  is  also  a  brake-lever,  inasmncli  as  it  is 
connected  to  and  operates  the  brake  back  far 
enough  to  take  up  the  play  in  the  i)in-and- 
slot  connection  33  and  bring  the  brake  34 
nearly  into   engagement  with   the   rotating  100 
plate.     Further  motion  is  prevented  by  bell- 
crank  23  striking  stop  46.     A  slight  further 
motion,  however,  is  necet^sary  to  bring  said 
brake  into  engagement,  and  this  is  supplied 
by  the  projection  9  on  the  swinging  arm  com-  105 
ing  into  contact  with  the  projecting  bolt  22 
on  the  brake-lever  at  the  termination  of  its 
return  motion,  and  thereby  positively  bring- 
ing the  brake  into  engagement  with  the  ro- 
tating plate  until  the  motion  thereof,  and  con-  i  ic 
sequently  the  motion  of  the  return  feed-screw, 
is  checked.     The  machine  is  then  ready  for 
the  introduction  of  another  coin  and  a  lower- 
ing of  the  needle  5^  for  a  repetition  of  the 
tune  or  recitation  which  has  been  recorded  115 
on  the  plate  3. 

The  lower  end  of  the  coin-chute  8  is  re- 
moved at  one  side  and  at  the  back,  as  shown 
in  Fig.  7.  The  penny  is  retained  in  its  up- 
right position  by  the  groove  45  in  the  coin-  120 
stop  40.  Above  the  coin  is  the  knife  42, 
which  is  mounted  in  a  horizontal  guide-cas- 
ing 43.  (Shown  in  Figs.  8,  9,  and  10.)  This 
knife  42  has  a  projecting  pin  41,  which  en- 
gages with  the  slot  39  in  the  coin-pusher  or  125 
operating-lever  12,  or  is  otherwise  connected 
to  said  coin-pusher  or  operating-lever,  so  that 
the  forward  motion  thereof  will,  before  the 
coin  has  been  pushed  forward  far  enough  to 
drop  down  the  passage-way  44,  cause  the  knife  130 
to  come  over  into  contact  with  the  opposite 
side  of  the  coin-chute  and  sever  any  string 
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"whicli  the  customer  may  have  tied  to  the  coin 
in  the  hope  of  withdi'awing  the  same  after 
the  machine  has  been  set  in  operation. 
The  foregoing  description  of  the  mechan- 
5  ism  has  also  set  out  the  mode  of  operation. 
The  advantages  of  the  application  of  mj-  in- 
vention to  automatic  feeding-machines  of  the 
gramophone  type  is  evident  in  that  a  simple 
and  positivelj'-acting  mechanism  operates  at 

10  one  and  the  same  time  to  throw  the  auto- 
matic feeding  mechanism  into  engagement 
to  withdraw  the  brake  and  jiermit  the  same 
to  operate,  and  at  the  end  of  a  predetermined 
and  adjustable  cycle  of  operations  throws  the 

15  automatic  feeding  mechanism  out  of  gear, 
returns  the  parts  to  their  original  position 
ready  for  a  second  operation,  and  then  sets 
the  brake  which  holds  them  until  a  second 
coin  has  been  introduced. 

20  It  will  be  seen  that  the  coin  operated  or 
brake  lever  16  is  also  the  prime  mover  of  the 
train  of  mechanism  for  disengaging  the  re- 
turn feed  mechanism.  It  is  doubly  locked 
against  movement  by  an  inserted  wire  or  other 

25  means  than  an  introduced  coin  by  reason  of 
the  fact  that  not  only  does  the  locking-pin  IS 
engage  the  notch  in  the  slot  19,  but  the  spring- 
bolt  22,  on  which  the  pin  is  mounted,  is  in 
contact  with  the  projection  9  of  the  movable 

30  gramophone-arm,  which  has  been  forced  back 
against  it  by  the  return  feed-screw  28. 

Itisevident,of  course,  that  various  changes 
could  be  made  in  the  details  of  the  mechan- 
ism herein  described  and  illustrated  without 

35  departing  from  the  spirit  and  scope  of  my  in- 
vention so  long  as  the  relative  arrangement 
of  imrts  shown  in  the  drawings  and  the  prin- 
ciple of  operation  set  out  in  the  specification 
are  adhered  to.    The  levers  12  and  16,  for  in- 

40  stance,  might  be  replaced  bj'  other  elements 
of  mechanism  accomplishing  the  same  result. 
The  various  spring-catches  and  locking-bolts 
and  trii^ping- fingers  might  be  of  different 
shape  and  differently  mounted,  so  long  as 

45  they  perform  the  functions  herein  attributed 
to  them.  Other  return  feed  mechanisms 
might  be  substituted  for  the  screw  shown, 
and  other  mountings  for  such  feed  mechan- 
isms, which  would  still  allow  it  to  be  with- 

50  drawn  from  engagement  with  the  swinging 
arm  during  the  predetermined  period,  might 
be  substituted  for  that  which  I  have  illus- 
trated and  described;  but  all  these  I  regard 
as  variations  in  form  and  not  in  substance, 

55  and  still  within  the  scope  of  my  invention. 
Having  therefore  described  mj'  invention, 
what  It^laim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  In  a  coin-controlled  apparatus,  the  com- 
60  bination  of  the  movable  arm,  an  automatic 

feed  mechanism  therefor,  a  brake  for  said 
feed  mechanism,  a  retnrn  feed  mechanism 
normally  in  gear  with  the  arm,  and  coin-ac- 
tuated means  for  throwing  both  said  brake 
65  and  return  feed  mechanism  out  of  eugage- 
nient,  substantiallj^  as  described. 

2.  In  a  coin-controlled  apjiaratus,  the  com- 


bination of  the  movable  arm,  an  automatic 
feed  mechanism  therefor,  a  brake  for  said 
feed  mechanism,  a  return  feed  mechanism  70 
normally  in  gear  with  the  arm,  and  coin-ac- 
tuated means  for  throwing  both  said  brake 
and  return  feed  mechanism  out  of  engage- 
ment, together  with  automatic  means  for 
throwing  the  return  feed  mechanism  into  75 
engagement  with  the  arm  at  the  end  of  its 
movement,  substantially  as  described. 

3.  In  a  coin-controlled  apparatus,  the  com- 
bination of  the  movable  arm,  an  automatic 
feed  mechanism  therefor,  a  brake  for  said  80 
feed  mechanism,  a  return  feed  mechanism 
normally  in  gear  with  the  arm,  and  coin-ac- 
tuated means  for  throwing  both  said  brake 
and  return  feed  mechanism  out  of  engage- 
ment,  together  with   automatic   means  for  85 
throwing  the  return   feed  mechanism  into 
engagement  with  the  arm  at  the  end  of  the 
movement,  and  means  for  forcing  the  brake 
into  engagement  at  the  end  of  the  return 
movement  of  the  arm,  substantially  as  de-  90 
scribed. 

4.  In  a  coin-controlled  apparatiis  the  com- 
bination of  the  movable  arm,  an  automatic 
feed  mechanism  therefor,  a  return  feed- 
screw, connections  whereby  said  return  feed-  95 
screw  is  rotated  bj^  the  automatic  feed  mech- 
anism, coin-controlled  means  for  raising  and 
lowering  said  screw,  and  a  projection  from  the 
movable  arm  which  engages  with  said  return 
feed-screw,  when  the  latter  is  in  its  upper-  100 
most  position,  substantiatlj'^  as  described. 

5.  In  a  coin-controlled  apparatus  the  com- 
bination of  the  movable  arm,  an  automatic 
feed  mechanism  therefor,  a  return  feed- 
screw, connections  whereby  said  return  feed-  105 
screw  is  rotated  by  the  automatic  feed  mech- 
anism, coin-controlled  means  for  raising  and 
lowering  said  screw,  and  a  projection  from  the 
movable  arm  which  engages  with  said  return 
feed-screw,  when  the  latter  is  in  its  upper-  no 
most  position,  together  with  a  brake  for  the 
automatic  feed  mechanism  and  connections 
wherebj^  the  coin -controlled  mechanism  re- 
leases the  brake  when  it  lowers  the  return 
feed-screw  out  of  engagement  with  the  pro-  115 
jection  on  the  movable  arm,  substantially^  as 
described. 

6.  In  a  coin-controlled  apparatus,  the  com- 
bination of  the  brake,  the  lever  which  con- 
trols the  same,  the  lock  on  said  lever,  the  op-  120 
erating-lever  so  i^laced  as  to  push  the  brake- 
lever  through  the  agencj'  of  an  interposed 
coin,  and  a  projection  on  said  operating-le- 
ver disposed  to  trip  the  lock  on  the  brake-le- 
ver, substantially  as  described.  125 

7.  In  a  coin-conti'olled  apparatus,  the  com- 
bination of  the  brake,  the  lever  which  con- 
trols the  same,  the  lock  on  said  lever,  the  op- 
erating-lever so  placed  as  to  push  the  brake- 
lever  through  the  agencj"  of  an  interiiosed  130 
coin,  and  a  iirojection  on  said  operating-le- 
ver disposed  to  trip  the  lock  on  the  brake-le- 
ver, together  with  automatic  means  for  forc- 
ing back  said  brake-lever  and  thi'owing  the 
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brake  into  engagement  again  at  the  end  of  a 
predetermined  cycle  of  operations,  substan- 
tially as  described. 

8.  In  a  coin-controlled  apparatus  the  com- 
5  bination  of  the  movable  arm,  an  automatic 

feed  mechanism  therefor,a  return  feed-screw, 
movable  bearings  therefor,  connections 
wherebj^said  return  feed-screw  is  rotated  by 
the  automatic  feed  mechanism,  a  projection 

lo  from  the  movable  arm  adapted  to  engage  with 
the  feed-screw,  a  spring  which  normallj^ holds 
said  return-feed-screw  bearings  in  their  up- 
permost position,  and  coin-controlled  means 
for  lowering  said  bearings  so  that  the  return 

15  feed-screw  will  not  engage  the  projection 
from  the  movable  arm  during  a  predeter- 
mined period  of  time,  substantially  as  de- 
scribed. 

9.  In  a  coin-controlled  apparatus  the  com- 
20  bination  of  the  movable  arm,  an  automatic 

feed  mechanism  therefor,a  return  feed-screw, 
movable  bearings  therefor,  connections 
whereby  said  return  feed-screw  is  rotated  by 
the  automatic  feed  mechanism,  a  projection 

25  from  the  movable  arm  adapted  to  engage  with 
the  feed-screw,  a  spring  which  normally  holds 
said  return-feed-screw  bearings  in  their  up- 
permost position,  and  coin-controlled  means 
for  lowering  said  bearings  so  that  the  return 

30  feed-screw  will  not  engage  the  projection 
from  the  movable  arm  during  a  predeter- 
mined period  of  time,  together  with  a  spring- 
catch  for  holding  said  screw-bearings  down, 
and  an  adjustable  projection  on  said  catch, 

35  located  in  the  path  of  the  movable  arm  at 
the  end  of  its  forward  movement,  substan- 
tially as  described. 

10.  In  a  coin-controlled  apparatus  the  com- 
bination of  the  movable  arm,  an  automatic 

40  feed  mechanism  therefor,a  return  feed-screw, 
movable  bearings  therefor,  connections 
whereby  said  return  feed-screw  is  rotated  by 
the  automatic  feed  mechanism,  a  projection 
from  the  movable  arm  adapted  to  engage  with 

45  the  feed-screw,  a  spring  which  normally  holds 
said  return-feed-screw  bearings  in  their  up- 
permost position,  and  coin-controlled  means 
for  lowering  said  bearings  so  that  the  return 
feed-screw  will  not  engage  the  projection 

50  from  the  movable  arm  during  a  predeter- 
mined period  of  time,  together  with  a  spring- 
catch  for  holding  said  screw-bearings  down, 
and  an  adjustable  projection  on  said  catch, 
located  in  the  path  of  the  movable  arm  at 

55  the  end  of  its  forward  movement,  a  brake  for 
the  automatic  feed  mechanism,  and  mechan- 
ism connected  therewith  which  extends  across 
the  path  of  the  movable  arm  at  the  end  of 
the  return  movement,  substantially  as  de- 

60  scribed. 

11.  Thecombinationwith  a  gramophone,  of 
a  brake  for  the  rotating  j)late  thereof,  means 
for  normally  supporting  the  needle  out  of  en- 
gagement with  the  rotating  jplate,  and  coin- 

65  controlled  means  for  withdrawing  said  sup- 
porting means,  and  disengaging  the  brake, 
substantially  as  described. 


12.  The  combination  with  a  gramophone,  of 
a  brake  for  the  rotating  plate  thereof,  means 
for  normally  supporting  the  needle  out  of  en-  70 
gagement  with  the  rotating  plate,  and  coin- 
controlled  means  for  withdrawing  said  sup- 
porting means,  and  disengaging  the  brake, 
together  with  a  spring-catch  for  holding  said 
supporting  means  withdrawn,  and  an  adjust-  75 
able  projection  on  said  spring-catch  located 

in  the  path  of  the  needle-carrying  arm,  sub- 
stantially as  described. 

13.  The  combination  with  a  gramophone  of 

a  brake  for  the  rotating  plate  thereof,  a  re-  80 
turn  feed-screw  normally  in  engagement  with 
the  needle-caiTjuug  arm  and  supporting  the 
needle  out  of  engagement  with  the  rotating 
plate,  mechanism  whereby  the  motion  of  the 
rotating  plate  is  transmitted  to  the  return  85 
feed-screw,  a  coin-controlled  lever  for  lower- 
ing said  return  feed-screw  out  of  engagement 
with  the  needle-carrying  arm,  and  releasing 
the  brake,  a  spring-catch  for  holding  said 
feed-screw  in  its  lowered  position,  a  trip  for  90 
said  spring-catch  located  in  the  path  of  the 
needle-suppoi'ting  arm,  and  a  projection  on 
said  coin-controlled  lever  located  also  in  the 
path  of  the  needle-carrying  arm  at  the  end  of 
its  return  stroke,  substantially  as  described.   95 

11.  The  combination  with  a  gramophone  of 
a  brake  for  the  rotating  plate  thereof,  a  re- 
turn feed-screw  normallj^  in  engagement  with 
the  needle-carrying  arm  and  supporting  the        1 
needle  out  of  engagement  with  the  rotating  100 
plate,  mechanism  whereby  the  motion  of  the 
rotating  plate  is  transmitted  to  the  return 
feed-screw,  a  coin-controlled  lever  for  lower- 
ing said  return  feed-screw,  out  of  engagement 
with  the  needle-carrying  arm,  and  releasing  105 
the  brake,  a  spring-catch  for  holding  said 
feed-screw  in  its  lowered  position,  a  trip  for 
said  spring-catch  located  in  the  path  of  the 
needle-supporting  arm,  and  a  projection  on 
said  coin-controlled  lever  located  also  in  the  no 
j)ath  of  the  needle-carrying  arm  at  the  end  of 
its  return  stroke,  togetlaer  with  a  spring-lock 
on  said  coin-controlled  lever,  a  coin-pusher, 
and  means  whereby  the  forward  motion  of 
said  coin-pusher  trips  said  lock,  substantially  115 
as  described. 

15.  The  combination  with  a  gramophone  of 
a  brake  for  the  rotating  plate  thereof,  a  coin- 
operated  lever,  a  i)in-and-slot  connection  be- 
tween the  two,  a  spring -supported  return  120 
feed-screw  normally  in  engagement  with  the 
needle-carrying  arm  of  the  gramophone,  con- 
nections whereby  the  forward  motion  of  the 
coin-operated  lever  lowers  the  feed-screw  be- 
fore the  pin  traverses  the  length  of  the  slot  1 25 
in  the  brake  connection,  and  a  friction-mount- 
ing for  the  brake  Avhich  prevents  it  from  mov- 
ing during  the  plaj^  of  the  pin-and-slot  con- 
nection, substantially  as  desci-ibed. 

16.  The  combination  with  a  gramophone  of  130 
a  brake  for  the  rotating  plate  thereof,  a  coin- 
operated  lever,  a  pin-and-slot  connection  be- 
tween the  two,  a  spring  -  supported  return 
feed-sci-ew  normally  in  engagement  with  the 


609,791 


lO 


needle-cavryini?  arm  of  the  gramophone,  con- 
nections whereby  the  forward  motion  of  the 
coin-operated  lever  lowers  the  feed-screw  be- 
fore the  pin  traverses  the  length  of  the  slot 
in  the  brake  connection ,  and  a  friction-mou nt- 
ing  for  the  brake  which  prevents  it  from  mov- 
ing during  the  play  of  the  pin-and-slot  con- 
nection, but  allows  it  to  move  when  the  lost 
motion  of  the  slot  is  taken  up,  together  with 
a  projection  on  the  coin-controlled  lever  which 


is  struck  by  the  needle-carrying  arm  at  the 
end  of  its  return  stroke  to  force  on  the  brake, 
substantially  as  described. 

Signed  by  me,  at  New  York  city,  this  28th 
day  of  Januarj^,  1898. 

GEORGE  K.  CHENEY. 

Witnesses : 

W.  H.  PUMPHREY, 

L.  H.  Foster. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  LTnited  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex  and  State 
5  of  New  Jersej',  have  invented  a  certain  new 
•  and  useful  Iniprov^ement  in  Phonographs, 
Case  No.  900,  (for  which  patents  have  been 
granted  in  the  following  countries:  Great 
Britain,  No.  15,206,  dated  September  8, 1891; 

lo  Austria-Hungarv,  Vienna,  No.  42,615,  Buda- 
Pesth,  No.  80,937,  dated  February  14,  1892; 
Belgium,  No.  96,313,  dated  September  8, 1891 ; 
Cape  Colony,  No.  752,  dated  March  31,:G92; 
France,  No.  21 5,994,  dated  September  8,1991; 

15  Italy,  No.  30,353,  dated  September  30,  1891; 
New  South  Wales,  No.  3,728,  dated  April  28, 
1892;  Norway,  No.  2,527,  dated  October  24, 
1891;  Portugal,  No.  1,735,  dated  November 
23,  1892;  South  Australia,  No.  2,218,  dated 

20  May  4, 1892;  Spain,  No.  12,488,  dated  October 
16,  1891;  Switzerland,  Nos.  4,348,  4,371,  and 
4,372,  dated  September  8,  1891;  Tasmania, 
No.  1,059,  dated  May  4,  1892,  and  Victoria, 
No.  9,605,  dated  April  29,  1892,)  of  which  the 

25  following  is  a  .specification. 

The  present  invention  relates  to  a  phono- 
graph adapted  to  employ  phonogram-blanks 
of  either  large  or  small  diameter;  and  the  ob- 
ject of  the  invention  is  to  enlarge  the  usef  al- 

30  Tiess  of  the  machine  and  to  provide  means 
for  readily  controlling  and  operating  the  sev- 
eral parts  of  the  machine. 

The  invention  consists  in  an  improved  re- 
corder or  reproducer  carrying  arm  and  in 

35  means  for  raising  or  lowering  it. 

The  invention  consists  also  in  mechanism 
for  turning  off  the  surface  of  the  phonogram- 
blanks  and  in  means  for  adjusting  the  dia- 
phragm to  bring  the  recorder  or  reproducer 

40  into  operative  position  for  use;  and  the  in- 
vention consists  also  in  a  holder  for  the  speak- 
ing and  hearing  tubes  and  in  certain  other 
features  and  combinations  hei'einafter  fully 
described  and  claimed. 

45  In  the  accompanj'ing  drawings  which  illus- 
trate the  invention,  Figure  1  is  a  plan  view 


of  a  phonograph  embodjing  the  imj)rove- 
ments.  Fig.  2  is  a  side  view,  partially  in  sec- 
tion, of  the  same  machine.  Fig.  3  is  a  section 
on  line  3  3  of  Fig.  1.  Fig.  4,  is  a  section  on  50 
line  4  4  of  Fig.  1.  Fig.  5  is,l  plan  on  a  large 
scale  of  the  recorder  and  reproducer  carry- 
ing arm  and  the  turuing-off  tool.  Fig.  6  is  a 
section  on  line  6  6  of  Fig.  4.  Fig.  7  is  a  sec- 
tion on  line  7  7  of  Fig.  4.  ?ig.  8  shows  the  55 
end  of  a  speaking-tube  adanted  to  be  used 
with  this  instrument,  and  Kg.  9  is  a  similar 
view  of  a  hearing-tube. 

Upon  or  above  the  castir     1  are  mounted 
the  feed-screw  2,  the  phonograph-cylinder  3,  a  60 
phonogram-blank  4,  (which  is  shown  on  a  car- 
rier such  as  described  in  raj^  "application.  Case 
No.  889,  Serial  No.  373,407,    .ed  December  3, 
1890,)  and  the  guide-i'od  5,  on  which  the  sleeve 
6  is  movable.     At  one  end  of  said  sleeve  is  a  65 
feed-arm  7,  which  has  a  bearing  on  screw  2 
through  a  longitudinal  slot-xu  a  protecting- 
tube  8,  which  is  held  by  standards  rising 
from  the  casting  or  base-pla'e  1,  as  shown  in 
Figs.  1  and  2.     At  the  opp' site  end  of  the  70 
sleeve  the  recorder  and  rep-  oducer  carrying 
arm  9  is  supported.     This  a  m  has  at  its  base 
a  sleeve  9''',  which  fits  onto  -'he  guide-sleeve 
and  is  adapted  to  turn  ther    n.     At  one  side 
of  the  arm  is  a  cutting  or    urniug  off  tool,  75 
which  is  carried  by  a  holder  10,  having  a  col- 
lar 10^,  which  is  clamped  onto  the  guide-sleeve 
6  by  means  of  the  screw  11  or  otherwise. 
Within  the  holder  slides  a  rod  or  handle  12, 
having  at  its  lower  end  a  c'  ute  13  and  cut-  80 
ting-knife  14,  which  is  preferably  of  sapphire 
and  is  mounted  on  one  edge  of  a  slot  or  open- 
ing in  one  side  of  the  chute,  as  shown.     In 
this  position  it  is  protected  'rom  mechanical 
injury  and  serves  to  guide  the  shavings  cut  85 
from  the  blank  into  the  chute. 

15  is  a  spring  connected  to  the  rod  12  and 
to  the  holder,  preferably  be' ng  held  in  a  pas- 
sage through  the  body  of  the  holder.  The 
spring  tends  to  draw  the  knife  away  from  the  90 
phonogram-blank.  At  the  upper  end  of  the 
holder,  around  the  rod  12,  is  an  extension  or 
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sleeve  16,  forming  a  part  of  or  fixed  to  the 
holder.  This  extension  is  in  the  form  of  an 
eccentric,  as  most  clearly  shown  in  Fig.  7, 
and  over  this  eccentric  is  a  clamping-nut  17. 
5  A  screw  18,  passing  through  one  side  of  the 
nut,  extends  into  a  groove  in  the  extension, 
so  that  although  the  nut  can  turn  it  is  held 
from  moving  away  from  the  holder.  As  the 
nut  is  turned  very  slightly  it  bin'ds  against 

10  the  rod  12  and  holds  it  in  any  position  to 
which  it  is  set.  In  one  side  of  the  rod  or  han- 
dle 12  a  portion  is  cut  awaj'',  as  shown  at  10, 
and  in  the  notch  thus  formed  rests  one  arm  of 
a  T-lever  20,  pivoted  as  shown.     A  spring  21 

IS  normally  holds  the  lever  in  engagement  with 
the  rod.  The  third  arm  of  the  lever  projects 
into  the  path  of  a  pin  22  on  the  recorder-car- 
rying arm.  The  notch  19  is  as  wide  as  the 
available  thickness  of  a  phonogram-blank. 

2o  This  makes  it  impossible  for  a  user  to  turn 
off  the  surface  when  the  blank  has  been 
turned  down  as  many  times  as  it  was  intended 
to  have  it  used.  The  upper  side  of  the  sleeve 
9^  is  provided  with  two  flanges  23,  between 

25  which  is  pivoted  a  lever  24,  having  a  locking- 
dog  25.  A  spring  26  (see  Fig.  6)  underneath 
the  lever  24  forces  the  locking  -  dog  into 
notches  29  in  a  flange  27.  This  flange  pro- 
jects from  a  collar  27^,  which  is  fixed  to  the 

30  collar  10=^  by  pins  28.  The  locking-dog  25  is 
beveled  on  two  sides,  so  that  it  may  be  readily 
disengaged  from  the  notches  by  slight  pres- 
sure on  the  arm  9  to  adjust  the  position  of  the 
recording  or  reproducing  device  for  recording- 

35  cylinders  of  different  diameters  or  to  raise 
the  recording  or  reproducing  device  awaj'^ 
from  the  blank.  The  locking-dog  and  flange 
27  are  provided  for  the  purpose  of  locking  the 
sleeve  9^^  to  the  collar  10^,  so  that  when  the 

40  arm  9  is  raised  or  lowered  bj^  the  tilting  bar 
36  the  sleeve  6  will  be  turned  on  the  gnide-rod 
5  and  the  feed-arm  7  caused  to  engage  with 
or  disengage  from  the  feed-screw.  To  enable 
the  locking-dog  to  be  readilj^  disengaged  from 

45  the  notches  29,  the  collar  10''  is  provided  with 
a  pin  30,  which  projects  into  a  groove  31 
formed  in  the  base-plate  1.  This  pin  permits 
only  a  slight  rotation  of  the  sleeve  6  and  col- 
lar lO'',  sufiicieiit  to  engage  and  disengage  the 

50  feed-arm  from  the  feed-screw.  The  pin  30  is 
located  so  that  when  the  jjresser-foot  of  the 
arm  9  rests  on  the  guide-bar  35  it  will  not  be 
in  contact  with  the  sides  31  of  the  groove  32, 
and  hence  will  cause  no  friction  at  that  point 

55  when  the  machine  is  in  operation. 
/      When  it  is  desired  to  use  a  smaller  phono- 

/     gram-blank,  the  large  blank  and  the  phono- 

/  graph  -  cylinders  are  removed  and  a  small 
blank  4'  placed  directly  on  the  phonograph- 

60  shaft  or  on  a  smaller  cylinder.  The  pivoted 
arm  33,  carried  at  the  outer  end  of  the  re- 
corder-carrying arm,  is  swung  to  the  left,  so 
that  the  foot  34  can  rest  on  the  guide-bar  35 
instead  of  the  end  of  arm  33,  as  is  the  case 

65  when  a  large  blank  is  used.  The  guide-bar 
preferably  consists  of  a  part  of  the  casting  1, 
as  clearly  shown  in  Figs.  1  and  4.     The  low- 


ering of  the  arm  brings  the  recorder  and  re- 
producer down  into  operative  relation  to  the 
s-mall  blank,  as  indicated  by  the  dotted-line  70 
position  of  arm  9  in  Fig.  4,     By  exerting  suf- 
ficient force  on  the  recorder-carrying  arm 
the  tension  of  the  spring  26  is  overcome,  arm 
25  is  forced  back  out  of  its  notch,  and  the  re- 
corder-carrying arm  turns  on  the  sleeve  6.   75 
25  presses  against  the  flange  27  with  sufficient 
force  to   prevent  the  arm    falling  rapidly 
against  the  blank  even  if  the  operator  should 
accidentally  release  it  after  moving  arm  33, 
as  above  explained.     As  arm  9  moves  down-  80 
ward  the  pin  22  strikes  the  T-lever,  moving* 
the  vertical  arm  out  of  the  notch  in  which  it 
rests.     This  makes  it  possible  to  move  the 
cutting-tool  forward  far  enough  to  shave  the 
surface  of  the  small  blank.  85 

The  tilting  bar  36  is  pivoted  or  journaled 
in  standards  36'  beside  the  guide-bar  and  is 
provided  with  a  key  37.  The  depression  of 
this  key  tilts  the  bar  36  upwai^d,  as  shown  in 
dotted  lines  in  Fig.  4,  and  raises  the  record-  90 
ing  or  reproducing  point  from  the  blank  and 
disengages  the  feed-arm  from  the  feed-screw. 
As  the  tilting  bar  moves  to  this  position  the 
arm  38  moves  toward  the  right  and  operates 
a  piston  in  the  dash-pot  39.  In  the  course  of  95 
this  movement  pin  40  on  the  arm  38  passes 
over  the  detent  41  on  the  key-lever  42,  and  a 
spring  43  throws  the  lever  42  to  its  normal 
position  and  locks  the  key-lever  37  in  its  de- 
pressed position.  This  holds  the  bar  36  in  100 
its  tilted  position.  To  lower  the  recorder  or 
reproducer,  key-lever  42  is  depressed  to  re- 
lease the  key-lever  37,  when  the  tilting  bar 
36  will  move  slowly  back  to  its  normal  posi- 
tion, the  movement  being  retarded  by  the  105 
piston  in  the  dash-pot,  so  that  the  recording 
or  reproducing  point  will  come  into  contact 
with  the  blank  without  jarring  the  recorder 
or  I'eproducer  and  without  injuring  the  blank. 

44  is  a  projection  on  the  dash-pot,  which  no 
serves  as  a  limiting-stop  for  the  lever  42. 

The  phonograph-diaphragm  45,  which  car- 
ries the  recorder  and  reproducer,is  so  mount- 
ed that  when  the  diaphragm  is  in  one  posi- 
tion the  recorder  is  in  operative  position  and  115 
when  moved  the  reproducer  is  brought  into 
operative  position,  as  shown  and  described  in 
my  Patent  No.  465,972,  dated  December  29, 
1891,  or  in  any  other  suitable  manner.  The 
diaphragm  is  supported  in  a  ring  46,  carried  120 
by  the  arm  9.  To  this  ring  is  connected  a  pro- 
jecting arm  47,  which  extends  by  the  cam  48, 
fixed  on  the  shank  49  of  the  head  50.  By 
turning  this  head  in  one  direction  the  arm  47 
and  hence  the  ring  and  diaphragm  are  turned  1 25 
in  the  direction  of  the  hands  of  a  watch.  By 
oppositely  turning  the  cam  and  pressing 
against  the  arm  47  the  diaphragm  will  be 
moved  backward.  This  furnishes  a  very  deli- 
cate means  for  adjusting  the  diaphragm  to  130 
bring  the  reproducer  into  line  with  the  track 
made  by  the  recorder.  \ 

It  is  customary  to  employ  two  tubes  with  \ 
phonographs,  one  a  speaking-tube  for  use  in    \ 
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recording  and  one  a  hearing-tube  for  use  dur- 
ing reproduction,  and  the  tubes  are  so  shaped 
that  the  former  cannot  be  put  in  place  while 
the  diaphragm  is  in  position  for  reproducing, 
5  nor  can  the  latter  be  put  in  place  while  the 
diaphragm  is  in  position  for  recording.  In 
the  present  case  I  show  a  double-topped  cap 
51  over  the  diaphragm  and  diaphragm-sup- 
port.    This  cap  is  shown  in  cross-section  in 

lo  Fig.  4.  The  upper  plate  has  an  L-shaped 
slot,  as  shown  in  Figs.  1  and  5,  and  the  lower 
plate  has  an  opening  53  out  of  line  with  the 
wider  portion  of  the  first-mentioned  slot.  54 
is  a  short  tube  rigidly  connected  to  the  dia- 

t5  phragm  or  diaphragm-support.  At  one  side 
of  said  tube  is  a  rib  55,  connected  to  the  tube 
or  to  ijhe  diaphragm -support.  The  end  of 
the  speaking-tube  which  is  intended  to  be 
placed  next  to  the  diaphragm  is  shown  in 

2o  Fig.  8.  The  inner  bore  of  the  tube  is  grooved, 
as  shown  at  56,  or  is  otherwise  adapted  to  en- 
gage with  the  rib  55.  On  the  outer  side  of 
the  tube  is  a  lug  57.  To  put  the  tube  in  po- 
sition, it  is  placed  over  54  with  the  lug  in  line 

25  with  the  radial  extension  of  the  slot.  The 
tube  drops  down  until  it  reaches  the  lower 
plate  of  the  cover.  It  is  then  turned  until 
lug  57  comes  in  line  with  the  opening  53,  when 
it  drops  entirely  into  place,  the  diaphragm 

30  being  brought  into  recording  position  bj'the 
same  movement.  To  remove  this  tube,  it  is 
necessary  to  raise  it  to  turn  the  diaphragm 
backward  and  then  to  raise  the  tube  again. 
The  hearing-tube  can  then  be  placed  in  posi- 

35  tion,  the  lug  57' passing  through  the  opening 
in  the  upper  plate  of  the  cover  and  resting 
on  the  lower  plate. 

In  order  to  shorten  the  machine  and  thus 
save  space,  the  driving-motor  58  is  placed  di- 

40  rectly  under  the  phonogi-aph-shaft  instead  of 
at  one  end,  as  heretofore.  The  motor  is  nor- 
mally held  in  place  by  the  posts  59,  extend- 
ing downward  from  plate  60.  At  the  upper 
end  of  the  armature-shaft  is  a  pulley  belted 

45  to  the  phonograph-shaft  and  a  second  pulley 
belted  to  a  governor  61  in  a  well-known  man- 
ner. The  governor  is  adapted  to  break  the 
motor -circuit  when  the  motor  reaches  the 
limit  of  speed  for  which  the  governor  is  set. 

50  This  is  done  by  the  centi-ifugal  action  of  the 
balls  raising  disk  62  imtil  it  separates  from 
the  brush  63.  Arm  64  can  be  turned  bj'^  han- 
dle 65,  thereby  changing  the  position  of  the 
stop  66,  and  the  position  of  said  stop  deter- 

55  mines  the  point  at  which  the  circuit  shall  be 
broken.  The  motor- circuit  is  clearly  indi- 
cated on  Sheet  1,  the  connection  passing  from 
Fig.  1  to  Fig.  3  to  show  the  circuit  through 
the  governor.     Switch  67  is  shown  open. 

60  I  do  not  claim  the  herein-described  gov- 
ernor or  any  of  the  features  thereof,  this  being 
claimed  in  a  division  of  the  present  applica- 
tion. Patent  No.  513,097,  granted  January  23, 
1894. 

65      Having  thus  described  my  invention,  what 
I  claim  is — 
1.  In  a  phonograph,  the  combination  of  a 


rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  an  70 
arm  adjustable  for  cylinders  of  different  di- 
ameters, and  means  independent  of  the  blank 
for  supporting  said  arm  in  different  positions 
to  positively  sustain  the  recording  or  repro- 
ducing device  for  engagement  with  cylinders  75 
of  different  diameters,  substantially  as  set 
forth. 

2.  In  a  phonograph,  the  combination  of  a 
shaft  having  a  tapering  mandrel  adapted  to 
receive  phonogram-cylinders  of  small  diam-  80 
eter,  a  tapering  shell  adapted  to  be  placed  on. 
said  mandrel  to  receive  phonogram-cylinders 

of  large  diameter,  a  driving  connection  for 
rotating  said  shaft,  and  a  recording  or  repro- 
ducing device  carried  by  an  arm  adjustable  85 
for  cylinders  of  different  diameters,  substan- 
tially as  set  forth. 

3.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re-  90 
cording  or  reproducing  device  carried  bj^  an 
arm  adjustable  for  cylinders  of  different  di- 
ameters, means  independent  of  the  blank  for 
supporting  said  arm  in  different  positions  to 
positively  sustain  the  recording  or  reproduc-  95 
ing  device  for  engagement  with  cylinders  of 
diiferent  diameters,  and  a  feed-screw  for  mov- 
ing said  arm  longitudinally  of  the  phono- 
gram-cjiinder,  substantially  as  set  forth. 

4.  In  a  phonogi'aph,  the  combination  of  a  100 
shaft  having  a  tapering  mandrel  adapted  to 
receive  phonogram-cylinders  of  small  diame- 
ter, a  tapering  shell  adapted  to  be  placed  on 
said  mandrel  to  receive  phonogram-cylinders 

of  large  diameter,  a  driving  connection  for  105 
rotating  said  shaft,  a  recoi-ding  or  reproduc- 
ing device  carried  by  an  arm  adjustable  for 
cylinders  of  different  diameters,  and  a  feed- 
screw for  moving  said  arm  longitudinally  of 
the  phonogram-cylinder,  substantially  asset  no 
forth. 

5.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  an  115 
arm  traveling  on  a  guide-rod,  a  feed-screw 
for  moving  said  arm  on  said  guide-rod,  and 
means  for  positively  sustaining  the  recording 

or  reproducing  device  for  engagement  with 
cylinders  of  different  diameters,  substantially  120 
as  set  forth. 

6.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  an  125 
arm,  a  sleeve  upon  which  said  arm  is  adjust- 
ably mounted,  whereby  the  same  is  adjust- 
able for  cylinders  of  different  diameters, 
means  for  locking  said  sleeve  in  different  po- 
sitions, a  guide-rod  upon  which  said  sleeve  130 
travels,  and  a  feed-screw  for  moving  said 
sleeve  on  the  guide-rod,  substantially  as  set 
forth. 

7.  In  a  phonograph,  the  combination  of  a 
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rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  an 
arm,  a  sleeve  upon  whicli  said  arm  is  loosely 
5  mounted,  a  notched  flange  carried  by  said 
sleeve,  and  a  locking  device  carried  by  the 
arm,  whereby  said  arm  is  adjustable  for  cyl- 
inders of  different  diameters,  a  guide-rod  on 
which  said  sleeve  travels,  and  a  feed-screw 
lo  for  moving  said  sleeve  on  the  guide-rod,  sub- 
stantially as  set  forth. 

8.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 

15  cording  or  reproducing  device  carried  by  an 
arm,  a  sleeve  upon  which  said  arm  is  adjust- 
ably mounted,  whereby  the  same  is  adjust- 
able for  cylinders  of  different  diameters,  a 
feed-screw  for  feeding  the  recorder  or  repro- 

20  ducer  arm  longitudinally  of  the  phonogram- 
ej'linder,  a  feed-arm  carried  by  the  sleeve  and 
engaging  said  screw,  a  guide-rod  upon  which 
said  sleeve  travels  and  which  sleeve  is  capa- 
ble of  partial  rotation  thereon  to  disengage 

25  the  feed-arm  from  the  feed-screw,  and  means 
for  limiting  the  extent  of  rotation  of  the  sleeve, 
substantially  as  set  forth. 

9.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 

30  gram-cylinders  of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  a 
pivoted  arm  movable  longitudinally  of  the 
cylinder,  a  guide-rest  forsuppoi-ting  the  free 
end  of  said  arm,  and  means  for  varying  the 

35  distance  between  said  arm  and  guide-rest  to 
adjust  the  arm  for  cylinders  of  different  di- 
ameters, substantially  as  set  forth. 

10.  In  a  phonograph,  the  combination  of  a 
rotating  support  adapted  to  receive  phono- 

40  gram-cylinders  of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  a 
pivoted  arm  movable  longitudinally  of  the 
cylinder,  a  guide-rest  for  supporting  the  free 
end  of  said  arm,  and  a  pivoted  presser-foot 

45  on  said  arm  also  adapted  to  bear  upon  said 
guide-rest,  whereby  the  arm  is  adjusted  for 
cylinders  of  different  diameters,  substantially 
as  set  forth. 

11.  In  a  phonograph,  the  combination  of  a 
50  rotating  support  adapted  to  receive  phono- 
gram-cylinders of  different  diameters,  a  re- 
cording or  reproducing  device  carried  by  a 
pivoted  arm  movable  longitudinally  of  the 
cylinder,  a  guide-rest  for  supporting  the  free 

5  5  end  of  said  arm,means  for  varying  the  distance 
between  said  arm  and  guide-rest  to  adjust 
the  arm  for  cylinders  of  different  diameters, 
and  a  tilting  bar  for  raising  said  arm  to  re- 


move the  recording  or  reproducing  device 
from  the  surface  of  the  cylinder,  substan-  60 
tially  as  set  forth. 

12.  In  a  phonograph,  the  combination  with 
a  recorder  or  reproducer  carrying  arm  mov- 
able toward  and  away  from  a  phonogram-cyl- 
inder, a  tilting  bar  on  which  said  arm  rests,  65 
and  which  is  tilted  to  raise  said  arm  and  re- 
move the  recording  or  reproducing  device 
from  the  surface  of  the  cylinder,  a  key-lever 
for  operating  said  tilting  bar,  and  a  locking- 
key  for  holding  said  tilting  bar  in  its  tilted  7c 
position,  substan tiallj^  as  set  forth. 

13.  In  a  phonograph,  the  combination  with 
a  recorder  or  reproducer  carrying  arm  mov- 
able toward  and  away  from  a  phonogram-cyl- 
inder, a  tilting  bar  on  which  said  arm  rests  and  75 
which  is  tilted  to  raise  said  arm  and  remove 
the  recording  or  reproducing  device  from  the 
surface  of  the  cylinder,  and  a  retarding  de- 
vice for  retarding  the  downward  movement 

of  the  recorder  or  reproducer  arm,  svibstan-  80 
tialh^  as  set  forth. 

14.  A  tool  for  turning  off  phonogram-cyl- 
inders, comprising  a  tool  carried  by  a  shank 
working  through  a  support,  a  locking  device 
for  holding  the  tool  when  adjusted  relative  85 
to  the  cylinder,  a  device  for  limiting  the 
length  of  movement  of  the  shank  through  the 
holder  when  operating  on  cj'linders  of  large 
diameter,  and  means  for  disengaging  said 
limiting  device  to  permit  the  operation  of  said  90 
tool  on  cylinders  of  much  smaller  diameter, 
substantially  as  set  forth. 

15.  In  a  phonograph,  the  combination  of  an 
arm  movable  over  a  phonogram,  a  reproduc- 
ing device  rotatably  carried  by  said  arm,  and  95 
a  cam  for  partially  rotating  said  reproducing 
device  on  said  arm  to  adjust  the  point  of  the 
reproducing  device  relative  to  the  record, 
substantially  as  set  forth. 

16.  In  a  phonograph,  the  combination  with  loc 
a  diaphragm  provided  with  a  recording  and  . 

a  reproducing  point,  of  a  support  for  the  dia- 
phragm adapted  to  be  partially  rotated, 
means  carried  by  said  support  for  receiving 
a  speaking-tube  which  cooperates  with  said  105 
means  to  turn  the  diaphragm-support  and 
bring  either  the  recording  or  reproducing 
point  into  operative  position,  substantially 
as  set  forth. 

This  specification  signed  and  witnessed  this  no 
1st  day  of  December,  1890. 

TIIOS.  A.  EDISON. 

Witnesses: 

John  F.  Randolph, 
W.  Pelzer. 
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To  all  whom  it  may  concern: 

Be  it  k^o^vn  that  I,  Leon  F.  Douglass,  a 
citizen  of  the  L'nited  States,  residing  in  Chi- 
cago, in  the  countj'  of  Cook  and  State  of  Illi- 
5  nois,  have  invented  a  new  and  useful  Improve- 
ment in  Talking-Machines,  of  which  the  fol- 
lowing is  a  specification. 

Mj'  invention  relates  to  improvements  in 
talking  -  machines,  or   machines   commonly 

ID  cajied  "phonographs"  or  "graphophones." 

y^\\Q  chief  or  principal  defect  in  or  objection 

'  to  ordinary  talking-machines  heretofore  in 

use  is  that  the  volume  of  the  sound  produced 

is  comparatively  small,  resulting  in  a  weak 

15  and  more  or  less  indistinct  effect  quite  dif- 
ferent from  that  of  the  natural  voice  or  origi- 
nal music,  instrumental  or  vocal,  and  the  de- 
vices heretofore  emploj'ed  for  amplifying  the 
sounds    reproduced    by    talking  -  machines, 

20  while  making  it  louder,  still  further  accentu- 
ate the  difference  between  the  sounds  repro- 
duced and  the  natural  ones  of  the  voice  or  of 
the  musical  instruments  whose  sounds  have 
been  recorded. 

25  The  object  of  my  invention  is  to  i^rovide  a 
machine  of  a  simple  and  efficient  construction 
by  means  of  which  sound-records  may  be  re- 

.     jjroduced  with  great  clearness,  volume,  force, 

\   effect,  and  naturalness  and  so  as  to  substan- 

yK  tially  reproduce  the  effect  of  the  original  when 
first  spoken  or  played. 

I  have  discovered  that  b}^  combining  with 
the  rotating  sound-record  two  or  more  repro- 
ducers, with  the  reproducing-points  of  the 

35  one  following  or  tracking  after  the  other  in 

the  same  sound-record  groove  or  thread,  the 

important  objects  or  results  above  mentioned 

may  be  accomplished. 

In  practicing  my  invention  I  mount  two  or 

\o  more  reproducers  on  the  same  feed  slide  or 
carriage  in  such  position  as  that  the  repro- 
ducing-point  of  the  one  will  be  in  the  same 
vertical  i^lane  with  the  other  and  only  a  short 
distance  behind,  so  that  there  will  be  only  a 

45  comparativelj^  short  length  of  the  sound-rec- 
ord groove  between  the  two  reproducing- 
points.  Although  I  have  found  hy  my  es- 
jieriments  that  the  reproducing-points,  fol- 
lowing one  after  the  other  in  the  same  sound- 

50  record  groove,   maj'  be  at   a  considerable 


distance  from  each  other — as,  for  example,  a 
quartei',  a  third,  or  more  of  the  circumference 
of  the  ordinarj' sound-record  cylinder — with- 
out occasioning  au3'  appreciable  variation  in 
time  of  the  sounds  reproduced  hy  each  of  the  55 
reproducers,  the  length  of  the  sound-record 
of  an  ordinary  sound-record  cylinder  for  a 
single  word  extends  frequently'  two  or  more 
times  around  the  ordinary  sound-record  cyl- 
inder, and  it  will  therefore  be  seen  that  in  60 
practicing  my  invention  the  reproducing 
point  or  stylus  of  the  one  reproducer  may  be 
separated  a  considerable  distance  from  the 
other  and  still  cause  the  two  reproducers  to 
act  harmoniously  and  to  both  act  with  sub-  65 
stantial  simultaneousness  or  so  nearly  simul- 
taneous that  the  difference  cannot  be  distin- 
guished by  the  ear. 

Embodying  this  iDrinciple  and  mode  of  op- 
eration \i\Y  invention  con.sists  in  the  combi-  70 
nation,  with  a  rotating  sound-record,  of  two  or 
more  reproducers  having  their  reproducing- 
points  arranged  one  after  another  and  trav- 
eling in  the  same  sound-record  groove. 

In  the  accompanying  di-awings,  forming  a  75 
part  of  this  specification,  and  in  which  similar 
letters  indicate  like  parts  in  both  figures — 

Figure  1  is  a  xiartial  plan  view  of  a  talking- 
machine  embodj'ing  my  invention,  and  Fig. 
2  is  a  vertical  section  on  line  2  2  of  Fig.  1.       80 

In  the  drawings,  A  represents  the  frame  of 
the  machine;  B,  the  revolving  mandrel  for 
receiving  or  holding  the  revolving  sound-rec- 
ord C,  the  same  being  jDreferably  of  a  cylin- 
drical form,  and  D  D'  are  the  two  reproducers,  85 
the  same  being  each  of  any  ordinary  or  suit- 
able construction  and  each  having  a  stylus  or 
reproduciug-point  cZ,  the  one  directly  behind 
the  other  and  separated  by  a  short  distance 
or  space.  90 

F  is  the  slide  or  carriage,  uj)on  which  the 
reproducers  are  mounted  the  one  above  the 
other.  The  lower  reproducer  D  is  mounted 
on  the  usual  tubular  arm  F'  of  the  slide  or 
carriage  F,  and  the  upper  reproducer  D'  is  95 
mounted  on  a  similar  arm  F',  which  is  carried 
by  an  arm  or  bracket  F^,  with  which  the  re- 
producer slide  or  carriage  F  is  provided  for 
this  purpose.  The  slide  or  carriage  F  is  also 
provided  with  tubular  arms  F*  F^  forreceiv-  100 
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ing  the  customary  horns  or  other  sound-con- 
veying devices. 

G  is  the  feed-screw,  by  which  the  slide  or 
carriage  F  is  moved  back  and  forth,  and  H 
5  represents  the  gearing  connecting  the  feed- 
screw with  the  mandrel,  and  H'  the  driving- 
pulley. 

My  invention  may  be  applied  to  any  ordi- 
nary graphophone  or  phonograph  now  in  use 
lo  by  simpl}'  adding  thereto  the  extra  repro- 
ducer D'  and  connecting  to  the  feed  slide  or 
carriage  F  in  any  suitable  manner  an  upright 
bracket  or  arm  F^,  upon  which  the  second  re- 
producer is  mounted,  so  that  the  same  feed- 
15  slide  will  feed  or  convey  both  reproducers  si- 
multaneouslj^  Each  of  the  reproducers  may 
be  of  any  suitable  construction  known  to  those 
skilled  in  the  art. 

In  the  drawings  I  have  illustrated  the  fa- 
20  miliar  form  of  reproducers  now  commonly 
used  upon  graphophones,  the  same  consisting, 
essentially,  of  the  stylus  d,  stylus-lever  cV,  dia- 
phragm cP,  and  connection  d?,  and  a  hollow 
shell  or  frame-piece  upon  which  the  parts  are 
25  mounted. 

I  claim — 

1.  In  a  talking-machine,  the  combination 
with  a  rotating  sound-record  of  two  or  more 


reproducers,  the  stylus  or  reproducing-point 
of  the  one  following  that  of  the  other  in  the  36 
same  sound -record  groove,  substantially  as 
specified. 

2.  In  a  talking-machine,  the  combination 
with  a  rotating  sound-record  of  two  repro- 
ducers arranged  one  above  and  after  the  other,  35 
and  operating  to  reproduce  simultaneously, 
substantially  as  specified. 

3.  In  a  talking-machine,  the  combination 
with  a  rotating  sound-record  of  two  repro- 
ducers arranged  one  above  and  after  the  other,  40 
and  operating  to  reproduce  simultaneously, 
and  a  feed  slide  or  carriage  provided  with  an 
arm  or  bracket  to  receive  the  upper-repro- 
ducer-carrying tubular  arm,  substantially  as 
specified.  45 

4.  The  combination  with  a  feed  slide  or  car- 
riage having  an  arm  F'^,  tubular  arms  F*,  F^, 
and  tubular  reproducer-receiving  arms  F'  F^, 
and  reproducers  D  D'  mounted  on  said  tubu- 
lar arms  F'  F^,  one  after  another,  and  a  sound-  50 
record  mandrel  and  feed-screw. 

LEON  F.  DOUGLASS. 
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Edmund  Adcock, 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  614,168,  dated  November  15, 18§8. 

Application  filed  January  14, 1898.    Serial  No,  666,589.    (No  model.) 


to  all  whom  it  may  concern: 

Be  it  known  that  I,  IIenky  J.  Hagen,  a  citi- 
zen of  the  United  States,  residing  at  Orange, 
in  the  county  of  Essex  and  State  of  New  Jer- 
5  sej^  have  made  a  new  and  useful  invention 
in  Devices  for  Reproducing  Sound,  of  which 
the  following  is  a  specification. 

My  invention  is  directed  especially  to  im- 
provements in  what  are  known  as  "phono- 

lo  graphic  reproducing  devices;"  audits  objects 
are,  first,  to  provide  means  whei*eby  the  dia- 
phragm or  sound-reproducing  medium  may 
be  caused  to  assume  a  relatively-fixed  rela- 
tion to  the  record  to  be  reproduced  and  the 

15  reproducing-stylus  so  connected  thereto  that 
it  will  follow  the  inequalities  of  the  record 
and  faithfully  yieldingly  transmit  them  to 
the  diaphragm  under  all  conditions  of  posi- 
tion and  usage  of  the  instrument,  and,  second, 

20  to  provide  means  whereby  the  stylus  of  such 
instruments  will  readily  automatically  adjust 
itself  to  the  record  in  such  manner  as  to  cause 
the  diaphragm  or  sound-reproducing  medium 
to  correctly  reproduce  the  sounds  which  origi- 

25  nally  effected  such  record. 

My  invention  will  be  fully  understood  by 
referring  to  the  accomiianying  drawings,  in 
which — 
Figure  1  is  a  side  elevational  view  of  a  well- 

30  known  form  of  phonographic  apparatus  hav- 
ing my  improvement  attached  thereto  and 
illustrating  also  a  portion  of  the  record  cyl- 
inder or  blank.  Fig.  2  is  a  plan  view  of  the 
under  side  of  the  apparatus,  illustrating  my 

35  improvement.  Fig.  .3  is  a  detail  sectional 
view  illustrating  the  universal  or  pivotal  at- 
tachment of  my  improvement  to  the  dia- 
phragm-supporting ring  of  the  instrument, 
and  Fig.  4  is  an  enlarged  transverse  sectional 

40  view  taken  through  the  diaphragm  or  sound- 
reproducing  medium  and  illustrating  the 
manner  of  attaching  my  improvement  there- 
to. Fig.  5  is  a  transverse  sectional  view  of  a 
modified  form  of  my  improvement.     Fig.  6 

45  represents  in  detail  view  a  part  of  the  yield- 
ing connections  between  the  diaphragm  and 
the  stylus. 

With  existing  forms  of  sound-reproducing 
devices — such  as  the  phonograph,  grapho- 

50  phone,  and  gramophone — it  is  customary  to 
cause  the  sound -reproducing  medium,  to 
which  is  attached  directly  the  stylus,  to  act 


by  its  own  weight  in  such  manner  as  to  cause 
the  stylus  to  follow  the  produced  or  indented 
record,  so  that  instruments  of  this  type  are  55 
not  always  available  in  places  where  the  down  - 
ward  action  of  the  instrument  may  be  affect- 
ed— as,  for  instance,  on  board  of  steamers, 
railway-trains,  or  moving  vehicles  generally. 

My  improvement  renders  it  possible  to  at^  6c 
tach  or  secure  the  diaphragm-supporting  ring 
in  such  manner  that  it  (the  diaphragm)  will 
assume,  once  for  all,  a  relatively  permanent 
distance  from  the  record  as  it  moves  there- 
over, while  the  stylus  will  follow  correctly  the  65 
record  under  all  conditions  of  usage. 

In  the  reproduction  of  sound  fi'om  phono- 
grai^hic,  gramophonic,  and  analogous  records 
it  has  also  been  found  that  where  the  condi- 
tions between  the  reproducing  apparatus  and  70 
the  record  itself  vary  materially  from  those 
under  which  the  record  was  j)roduced  there 
will  not  result  a  perfect  or  accurate  repro^ 
duction  of  the  sounds  which  originally  pro- 
duced such  record.  This  is  due  to  several  75 
causes,  among  which  may  be  enumerated  the 
following:  First,  in  the  use  of  instruments 
like  the  phonograph,  wherein  the  record- 
reproducing  mechanism  is  advanced  by  a 
screw,  if  the  record  be  placed  upon  the  re-  80 
cording  cj'liuder  or  blank  under  a  given  con- 
dition of  temperatui'e,  and  if  it  be  not  repro- 
duced under  the  same  conditions  the  expan- 
sion or  contraction,  as  the  case  maj''  be,  of  such 
cylinder  or  blank  will  vary  the  pitch  of  the  85 
screw-like  record  to  such  an  extent  that  the 
reproduced  sounds  will  be  materially  affected ; 
second,  in  instruments  like  the  gramophone, 
in  which  the  stylus  is  carried  by  a  swinging 
arm,  there  is  a  variation  in  pressure  between  90 
the  stylus  and  the  record  at  various  positions 
of  its  movement  as  it  (the  arm)  is  caused  to 
swing  across  or  over  the  face  of  the  record, 
such  variations  being  most  marked  when 
the  swinging  arm  is  at  its  extreme  or  outer  95 
position,  owing  to  the  fact  that  one  side  of 
the  record-line  bears  upon  the  stylus  with 
more  pressure  than  the  other,  it  being  a  no- 
ticeable fact  that  when  the  stylus  is  in  direct 
alinement  with  the  record,  so  that  it  presses  ico 
equally  upon  both  sides  thereof,  the  best  re- 
sults are  attained.  It  was  with  a  view  of  de- 
vising means  for  overcoming  these  inequali- 
ties of  pressure  between  the  record  and  the 


s 
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usual  rigidly-supported  stylus  of  sucli  instru- 
ments that  I  devised  my  present  invention, 
Avhich  consists  of  a  stylus  designed  for  rejiro- 
ducing  a  record  and  so  connected  with  the  re- 
S  producing  diaphragm  or  medium  that  it  (the 
stylus)  will  automatically  follow  the  record 
in  a  yielding  manner  and  transmit  its  move- 
ments to  the  diaphragm  in  such  manner  as  to 
give  out  a  clear  reproduction  of  all  of  the 

10  original  sounds  or  tones  which  produced  the 
I'ecord. 

My  invention  contemplates  the  connecting 
of  the  stylus  to  the  diaphragm  or  sound-repro- 
ducing medium  in  such  manner  that  it  (the 

15  stylus)  will  follow  the  record  with  the  least 
possible  friction  and  will  yieldingly  impart 
motion  thereto  under  all  conditions  of  usage 
and  without  utilizing  gravity  as  an  agent  to 
that  end. 

20  Referring  now  to  the  drawings  in  d.etail  for 
a  full  and  clear  understaiding  of  my  inven- 
tion, such  as  will  enable  others  skilled  in  the 
art  to  which  it  relates  to  manufacture  and 
use  the  same,  M  i-epresents  the  mouthpiece, 

25  D  the  diaphragm,  and  R  the  diaphragm-sus- 
taining ring,  of  a  well-known  form  of  phono- 
i-raphic  apparatus. 

B'  represents  a  yoke  (see  Fig.  4)  rigidly  se- 
cured to  the  under  side  of  the  diaphragm  and 

30  having  its  free  ends  secured  together  bj^  a  pin 

P',  which  in  instruments  of  the  type  herein 

il'ustrated  is  located  parallel  with  an  element 

cJ  the  phonogram  blank  or  cylinder  C. 

p  is  a  pin  having  an  opening  in  its  upper 

35  end  adapted  to  move  freely  over  the  pin  P'. 

S  is  a  spring  bent  in  the  conformation 

shown,  its  free  ends  being  provided  with  ob- 

1  mg  slots   O  O',  through  which  the  pin  p 

passes.     These  slots  O  and  O'  are  of  such 

40  length  as  to  admit  of  free  lateral  play  of  the 
pin  p  therethrough,  as  will  be  apparent  upon 
i'spection  of  Figs.  4  and  6,  and  said  pin  has 
its  upper  end  flattened,  as  shown  in  Fig.  6,  so 
as  to  afford  a  shoulder  for  the  upper  one  of 

45  the  free  ends  of  the  spring  S. 

a  and  a'  are  spring-arms  secured  at  one  end 
to  a  pivotal  support  consisting  of  a  yoke  B 
and  a  pin  P,  which  yoke  is  in  turn  pivotally 
secured  bj'  an  eye  E,  collar  F,  and  screw  s  to 

50  the  under  side  of  the  diaphragm-supporting 
ring  R,  e  being  a  rigid  arm  secured  also  by 
tlie  screw  s,  forked  at  its  free  end  and  adapted 
to  bear  firmlj?^  upon  a  central  arm  c,  secured 
to  the  two  arms  a  a'. 

55  t  is  the  stylus,  carried  by  one  of  the  arms  a. 
i  i  are  pieces  of  cork  or  other  yielding  mate- 
rial secured  to  the  inner  surfaces  of  the  free 
ends  of  the  arms  a  and  a'  and  adapted  to  bear 
yieldingly  against  the  lower  or  free  end  of  the 

60  pin  p. 

S'  is  an  adjusting-screw  connecting  the  two 
a "ms  a  a'  for  varying  the  pressure  between 
the  free  ends  thereof  and  the  pin  p. 
It  will  be  apparent  that  by  i-eason  of  the 

65  pivot-pin  P,  yoke  B,  eye  E,  and  rigidly-sup- 
ported collar  P  the  two  arms  a  and  a'  are 


adapted  to  partake  of  universal  movement 
and  that  the  arm  e  prevents  said  arms  from 
dropping  below  a  given  point  and  also  that 
the  spring  S  yieldingly  connects  the  free  ends  70 
of  said  arms  with  the  diaphragm,  while  the 
pin  _p  may  partake  of  movement  either  to  the 
right  or  left  and  the  arms  a  and  a'  vertical 
movement  with  sufficient  delicate  frietional 
bearing  thereon  to  impart  correctly  to  the  dia-  75 
phragm  D  a  reproduction  of  the  movements 
of  the  stylus.     It  is  apparent,  therefore,  that 
the  reproducing-stylus  t  will  correctly  follow 
such  record  and  with  the  least  possible  fric- 
tion, at  the  same  time  correctly  imparting  to  80 
the  diaphragm  all  of  its  movements. 

In  the  modified  form  shown  in  Fig.  5  I  have ) 
shown  a  reversal  of  the  parts  in  which  the 
arms  a  and  a'  are  pivotally  connected  to  the 
diaphragm  by  a  link  L  and  pivot-pins  P  and  85 
P',  the  pin  pin  this  instance  being  rigidly  se- 
cured to  the  diaphragm-supporting  ring  R 
and  surrounded  by  a  delicate  compressible 
spring  S,  it  being  obvious  that  this  form  of 
the  apparatus  will  as  correctly  reproduce  the  90 
record  as  would  the  forms  shown  in  Figs.  1  to 
4,  inclusive. 

I  do  not  limit  myself  to  the  use  of  such  a 
device  in  connection  with  a  sound-reproduc- 
ing device,  as  it  is  obvious  that  the  same  95 
might  be  applied  to  a  sound-recording  appa-  | 

ratus,  it  being  only  necessary  in  this  event  to  1 

apply  the  stylus  /  to  the  outer  ends  of  one  of 
the  arms  a  a'  in  order  to  produce  the  best  re- 
sults. 100 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent of  the  United  States,  is — 

1.  In  a  device  for  reproducing  sound  having 

a  diaphragm,  the  combination  of  two  spring-  105 
arms  provided  with  universal  connections  at 
their  opposite  ends  to  the  body  of  the  instru-  . 

ment  and  the  diaphragm  respectively,  and  a         ■ 
stylus  carried  by  one  of  said  arms,  substan^ 
tially  as  described.  no 

2.  Inadeviceforreproducingsound having 
a  diaphragm,  a  pair  of  spring-arms  connected 
by  a  universal  joint  at  one  end  to  the  body  of 
the  instrument  and  a  pin  jdeldingly  connected 
with  the  diaphragm  and  the  free  ends  of  the  115 
arms,  together  with  yielding  means  as  a  spring 
between  the  diaphragm  and  said  arms,  in  com- 
bination with  a  stylus  carried  by  one  of  said 
arms,  substantially  as  described. 

3.  In  a  device  for  reproducing  sound  a  dia-  120 
phragm  D  provided  with  a  yoke  B'  near  its 
center  and  a  pin  P',  a  vertically-arranged  pin 

p  having  movement  upon  the  aforesaid  pin, 
a  pair  of  spring-arms  a  a'  connected  by  a  uni- 
versal joint  to  the  body  of  the  instrument  and  125 
grasping  the  lower  end  of  the  pin  p  yieldingly 
between  their  free  ends,  in  combination  with 
a  spring  S  located  between  said  arms  and  the 
j^oke  B'  and  a  stylus  t  carried  by  one  of  said 
arms,  all  of  said  parts  acting  substantially  as  130 
described. 

4.  In  a  device  for  reproducing  sound  a  dia- 


614,168 


pliragm  D  provided  with  a  yoke  B'  near  its 
center  and  a  pin  P',  a  vertically-arranged  pin 
p  having  movement  upon  the  aforesaid  pin, 
a  pair  of  spring-arms  a  a'  connected  by  a  uni- 
5  versal  joint  to  the  body  of  the  instrument  and 
grasping  the  lower  end  of  the  pin  _p  yieldingly 
between  their  free  ends,  a  spring  S  located 
between  said  arms  and  the  yoke  B',  and  a  sty- 
lus t  carried  hj  one  of  said  arms,  in  combina- 
lo  tion  with  means  as  a  screw  S'  for  adjusting 


the  pressure  between  the  free  ends  of  the  arms 
a  a'  and  the  pin  p,  substantially  as  described. 
In  testimony  whereof  I  have  hereunto  sub- 
scribed my  name  this  12th  day  of  January, 

1898. 


HENRY  J.  HAGEN. 


Witnesses : 

C.  J.  KiNTNER, 

M.  M.  Robinson. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Gianni  Bettini,  of  the 
city,  county,  and  State  of  New  York,  have  in- 
vented a  new  and  usef  ullmprovement  in  Pho- 
5  nographs,  of  which  the  following  is  a  specifi- 
cation, reference  beiughad  to  the  drawings  ac- 
companying and  forming  a  part  thereof. 

The  present  invention  relates  to  new  and 
improved  apparatus  for  recording  and  repro- 

lo  ducing  sound,  and  has  for  its  object  to  pro- 
vide a  construction  which  may  be  used  for 
recoi-ding  sound  and  reproducing  the  same 
either  in  the  same  or  a  magnified  volume,  and 
this  by  means  of  simple  interchangeable  parts 

:5  capable  of  use  in  the  same  construction.  Be- 
sides this  the  present  invention  provides  a 
new  and  improved  association  of  sound  re- 
cording and  reproducing  parts,  as  the  stjdus- 
diaphragm  and  sound-chamber,  as  well  as 

2o  means  for  controlling  the  movement  of  the 
stylus"  with  and  yet  independently  of  the  re- 
cording-cylinder. One  of  the  constructions 
of  the  present  invention  enables  an  immedi- 
ate, exact,  and  loud  reproduction  of  the  vibra- 

2$  tion  produced  by  the  record  to-be  converted 
into  sound  without  any  intermediate  mech- 
anism. The  sound-producing  diaphragm  of 
the  reproducing  mechanism  has  supported 
upon  it  without  contact  with  any  other  body 

30  the  reproducing-stylus.  This  reproducing- 
Htylus  being  directly  connected  to  the  dia- 
phragm and,  by  preference,  centi-ally  located 
with  reference  to  said  diaphragm,  conveys 
directly  to  the  diaphragm  the  recorded  sou  nd- 

35  vibrations.  The  stylus  follows  the  recorded 
sound-vibrations  by  the  spiral  of  the  cylinder 
itself  and  is  therefore  always  exactly  in  reg- 
ister. The  sound-amplifying  horn  connects 
directly  with  the  diaphragm  and  is  supported 

40  by  the  stylus,  its  weight  being  carried  to  the 
stj'lus  through  the  diaphragm.  The  dia- 
phragm therefore  performs  directly  the  dou- 
dle  function  of  supporting  the  horn  and  of 
causing  it  to  follow  the  spiral  of  the  record, 

45  this  effect  being  produced  by  the  force  con- 
veyed directly  through  the  diaphragm  to  the 
horn  from  the  moving  stylus.  An  equally 
good  result  cannot  be  accomplished  in  a  ma- 
chine in  which  the  diaphragm  does  not  rest 


directly  upon  the  record  and  in  which  there  50 
is  some  intermediate  vibration-transmitting 
mechanism,  such  as  a  pivoted  lever. 

In  the  drawings  I  have  illustrated  a  con- 
struction embodying  the  features  of  the  pres- 
ent invention,  in  which —  55 

Figure  1  is  a  side  elevation,  certain  parts 
being  in  central  vertical  section.  Fig.  2  is  a 
similar  view  showing  a  different  arrangement 
of  parts.  Fig.  3  is  a  plan  view  of  the  devices 
shown  in  Fig.  2.  Fig.  4  is  a  section  along  60 
line  l  4  of  Fig.  1.  Fig.  5  is  a  detail  view,  in 
vertical  section,  of  parts  shown  in  Fig.  l,but 
showing  a  modified  form  of  tension-spring. 
Fig.  6  is  a  detail  view,  partly  broken  away, 
of  a  device  for  converting  a  rotary  motion  65 
into  a  lateral  motion  and  imparting  the  same 
to  the  stylus-carrying  part  at  a  rate  propor- 
tional to  the  .speed  of  rotation. 

Like  letters  of  reference  refer  to  like  parts 
of  the  several  views  of  the  drawings.  70 

Referring  to  the  drawings  in  detail,  1  rep- 
resents the  base  of  the  instrument,  which  may 
be  in  any  desired  form;  butit  is  shown  as  be- 
ing made  in  the  form  of  the  conventional  rep* 
resentation  of  a  lyre.  75 

2  represents  a  motor  for  actuating  the  spool 
carrying  the  record-cylinder,  this  being  of  any 
character  and  here  shown  as  a  spring-moton 

A  governor  3  is  shown  for  controlling  the 
movements  of  the  motor,  this  governor  being  80 
likewise  in  any  desired  form. 

A  spindle  4  is  provided  for  carrying  the 
record-cylinder  spool  5,  said  spindle  being 
supported  at  one  end  onlj'  on  a  standard  6. 
The  spool  5  has  formed  on  it  a  portion  7,  85 
adapted  to  receive  a  belt  transmitting  rotary 
motion  from  the  motor  2.  On  the  spool  is  a 
worm-wheel  8,  meshing  with  a  part  9  to  give 
lateral  motion  to  the  stylus-carrying  part. 

10  represents  the  record-cylinder,  which  is  90 
composed  of  any  plastic  material  suitable  for 
receiving  and  preserving  a  graphic  represen- 
tation of  the  movements  of  a  sound,  the  dia- 
phragm transmitting  to  it  by  a  stylus. 

Suitably  positioned  on  the  base  is  a  post  95 
11,  adjustably  secured  in  place  by  means  of 
a  screw  12,  passing  through  a  slot  13.     This 
post  is  for  the  purpose  of  interchangeably 
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supporting  different  forms  of  sbund-record- 
inj;;  and  sound-reproducing  parts,  and  fortius 
purpose  is  provided  with  a  threaded  socket  14. 
Situated  over  or  approximately  over  the 
5^  central  line  of  the  record-cylinder  are  the  de- 
vices which  transmit  the  sound-vibrations  to 
the  recording-cylinder  and  which,  acting  con- 
versely, reprod  uce  them.  These  devices  con- 
sist of  a  sound -chamber  15,  having  a  dia- 

lo  phragm  16,  to  which  is  attached*  or  integrally 
formed  a  stylus  17. 

The  construction  here  illustrated  as  em- 
bodying the  invention  is  so  constituted  as  to 
be  capable  of  use  with  different  forms  of 

15  sound-conduits,  whether  for  the  purpose  of 
transmitting  sound-waves  to  the  diaphragm 
to  be  by  it  graphically  recorded  on  the  cylin- 
der through  the  medium  of  the  stylus  or  for 
the  purpose  of  reproducing  from  the  record- 

20  cylinder  the  sound-waves  so  recorded.  For 
instance,  in  Fig.  1  a  bell-mouthed  tube  or 
megaphone  18  is  shown,  which  may  be  used 
asareceiverforcoUecting,  concentrating,  and 
directing  upon  the  diaphragm  sound-waves 

25  entering  it  or  may  be  used  for  the  purpose  of 
reproducing,  magnifying,  and  distributing 
from  the  recording  -  cj'llnder  sound-waves 
graphically  represented  thereon.  This  bell- 
mouthed  tube  is  pivoted  at  its  flaring  end 

30  upon  a  stem  19,  passing  through  it  and  hav- 
ing a  threaded  head  20  screwing  into  the 
socket  14,  the  narrow  end  being  connected 
with  the  sound-chamber  by  means  of  a  nip- 
ple 20. 

35  In  Figs.  2  and  3  the  instrument  is  shown  as 
designed  for  use  in  connection  with  an  ear- 
tube.  For  this  purpose  the  post  11  supports 
an  extension  21,  which  is  shown  as  secured 
to  said  post  by  means  of  a  threaded  projec- 

40  tion  22,  screwing  into  the  socket  14.  Secured 
to  the  extension  21  is  a  bracket  23,  which  is 
provided  with  a  tube-section  24,  into  one  end 
of  which  fits  a  flexible  ear-tube,  the  other  end 
receiving  a  tube  25,  having  a  pivot-point  2G 

45  fitting  a  recess  in  the  extension  21,  the  other 
end  of  this  tube  fitting  into  and  carrj'ing 
the  sound-chamber,  with  its  diaphragm  and 
stylus. 

When  the  instrument  is  used  as  a  sound- 

50  recorder,  it  is  essential  that  motion  be  given 
to  the  stj'lus  in  a  direction  longitudinally  of 
the  revolving  recording-cylinder  while  the 
stylus  is  in  contact  therewith;  and  also  when 
the  instrument  is  used  for  the  purpose  of 

55  reproducing  sounds  previously  recorded  and 
graphically  represented  on  the  record-cylin- 
der it  is  desirable  (although  not  essential) 
that  the  stylus  should  be  guided  and  con- 
trolled to  follow  the  record-line  of  sound  rep- 

60  resentations  independently  of  the  guiding 
action  such  line  would  have  upon  the  sty- 
lus if  it  were  left  free  to  be  guided  thereby. 
These  objects  are  accomplished  by  means  of 
the  worm-wheel  8  and  part  9.     This  part  9  is 

65  formed  of  sdme  material  which  may  be  easily 
serrated  or  indented,  such  as  wood,  and  is 
provided  with  corrugations  or  teeth  which  are 


the  reciprocal  of  or  are  adapted  to  engage  the 
spiral  of  the  worm-wheel  8  to  transform  from 
the  rotary  motion  of  said  wheel  to  the  stylus  70 
a  movement  longitudinally  of  the  recording- 
cylinder  at  a  rate  corresponding  to  the  rate 
of  revolution  of  the  record-cylinder,  said  cor- 
rugations being  forhried  in  the  piece  0   by 
pressing  the  same  in  contact  with  a  worm-  75 
wheel  similar  to  the  one  with  which  it  is  de- 
signed to  coact  when  in  operation.     The  part 
9  is  guided  in   its  lateral  movement    by  a 
grooved  friction-roller  27,  carried  on  a  sup- 
port 28,  which  support  extends  transversely  80 
across  the  instrument  and  is  provided  at  the 
opposite  side  with  a  friction-roller  29,  which 
supports  and  guides  a  rod  30,  attached  to  the 
stylus-carrying  part.     (SeeFig.  1.)     The  part 
9  is  secured  to  the  stylus-carrying  part  on  the  81; 
opposite  side. 

An  important  feature  of  the  present  inven- 
tion consists  in  the  devices  by  which  tension 
is  imparted  to  the  stj'lus- carrying  part  to 
cause  the  stylus  to  be  kept  in  contact  with  90 
the  record-cylinder  with  a  uniform  degree  of 
pressure.  It  is  essential  to  the  best  opera- 
tion of  the  instrument  that  the  stylus  should 
bear  upon  the  record-cylinder  always  at  right 
angles  to  the  axial  line  of  said  cylinder  and  95 
without  any  inclination,  and  as  the  stylus 
moves  across  longitudinally  from  end  to  end 
of  the  record-cylinder  about  a  center  of  rota- 
tion the  tension  device  to  exert  the  required 
tension  must  be  one  which  varies  correspond-  100 
ingly.  To  provide  for  this,  I  have  devised 
the  constructions  illustrated  in  the  drawings, 
that  construction  shown  in  Figs.  1  and  2  con- 
sisting of  a  rod  31,  provided  with  arms  32, 
pivoted  in  line  with  the  point  about  which  the  105 
stylus-carrying  part  oscillates.  To  the  pnd 
of  the  arm  31  is  secured  a  spiral  spring  33, 
whose  other  end  is  attached  to  the  stylus-car- 
rying part.  By  this  construction  it  will  be 
seen  that  the  spring  exerts  a  constant  tension  no 
upon  the  stylus-carrying  part,  and  the  arm  31, 
moving  about  the  same  center  of  oscillation 
as  the  stylus-carrying  part  itself,  causes  the 
spring  to  exert  upon  the  stylus,  through  the 
medium  of  its  support,  a  pressure  always  at  115 
right  angles  to  the  axial  line  of  the  record- 
cylinder,  whatever  the  position  of  the  stylus 
may  be,  and  this  irrespective  of  whether  the 
instrument  is  placed  in  a  true  horizon.tal  po- 
sition or  not.  In  Fig.  5  I  have  illustrated  a  1 20 
modification  of  this  tension  device,  in  which 
the  spring,  instead  of  being  secured  to  a  rod, 
as  in  Figs.  1  and  2,  is  secured  directly  to  an 
eye  34  in  line  with  the  pivotal  point  of  the 
stylus-carrying  part.  125 

While  I  have  described  the  use  of  the  worm'' 
wheel  8  arid  the  part  9  for  the  purpose  of  con- 
trolling the  movement  of  the  stylus-carrying 
part  longitudinally  of  the  recording-cylinder 
both  in  the  operation  of  recording  sound  and  130 
reproducing.it,- it  is  only  absolutely  essential 
when  the  inst:rument  is  used  for  the  purpose 
of  I'ecording  sound ;  but  the  use  of  these  parts 
for  controlling  the  movement  of  the  stylus 
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during  the  operation  of  reproducing  sound  is 
an  advantage  in  that  the  stylus  is  compelled 
to  follow  the  line  of  sound  representations 
upon  the  cylinder  absolutely,  as  it  is  con- 
trolled by  exactly  the  same  devices  which  ac- 
tuated it  during  the  operation  of  recording 
the  sounds,  so  that  danger  of  the  stylus  leav- 
ing the  line  or  groove  of  sound-records  is  ob- 
viated and  the  danger  of  injuring  the  cylin- 
der by  the  stylus  leaving  the  record-line  and 
abrading  the  surface  of  the  cylinder  is  done 
away  with. 
What  is  claimed  as  new  is — 

1.  In  an  instrument  for  recording  and  re- 
producing sound,  the  combination  of  a  sound- 
chamber  having  a  diaphragm  carrying  a  stylus 
and  located  in  juxtaposition  to  the  record- 
cylinder,  of  an  adjustable  post  consisting  of 
a  fixed  part  11  and  the  removable  part  21  and 
sound-conduits  of  different  forms  adapted 
to  be  interchangeably  supported  thereby,sub- 
stantiall}'^  as  specified. 

2.  In  an  instrument  for  reproducing  sound, 
a  pressure  device  consisting  of  a  rod  having 

25  pivotal  arms  in  line  with  the  pivotal  point 
of  the  stylus-carrying  part,  and  a  spring  at- 
tached to  said  rod  and  to  the  stylus-carrying 
part,  substantially  as  specified. 


15 


20 


3.  In  an  instrument  for  recording  and  re- 
producing sound,  the  combination  with  a  30 
re  voluble  record-surface,  of  a  sound-chamber 
carrying  a  diaphragm  and  stylus,  a  pivoted 
sound-conduit  having  its  free  end  supported 
only  by  the  sound-chamber,  and  its  stylus, 
means  for  moving  the  pivoted  sound-cham-  35 
ber  and  stylus  about  the  pivotal  point,  means 
for  pivotally  supporting  different  forms  of 
sound-conduits,  and  a  pressure  device  oper- 
ating to  cause  the  stylus  to  press  upon  the 
record-cylinder  at  right  angles  to  the  axial  40 
line  thereof  throughout  its  path  of  move- 
ment, substantially  as  described. 

4.  In  an  instrument  for  reproducing  sound, 
a  pivoted  stylus-carrying  part,  and  a  pressure 
device  consisting  of  a  rod  having  arms  piv-  45 
oted  in  line  with  the  center  about  which  the 
stylus-carrying  part  oscillates,  and  a  spring 
secured  to  said  rod  and  to  the  stylus-carrying 
part,  substantially  as  specified. 

In  testimony  whereof  I  have  signed  my  50 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

GIANNI  BETTINI. 
Witnesses: 

E.  D.  Greene, 
B.  L.  Clarke. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  David  S.  Williams,  a 
citizen  of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  certain 
new  and  useful  Improvements  in  Sound  Re- 
cording and  Reproducing  Machines;  and  I  do 
declare  the  following  to  be  a  fall,  clear,  and 
exact  description  of  the  invention,  such  as 

1 0  will  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same. 

My  invention  relates  to  a  simple  and  inex- 
pensive machine  for  recording  and  reproduc- 
ing the  sounds  of  the  human  voice,  musical 

15  instruments,  &c,,  and  contemplates  a  device 
having  a  disk  coated  with  a  layer  of  wax  upon 
which  is  engraved  by  the  stylus  a  helical 
groove  of  even  depth  containing  sinuosities 
constituting  sound-waves  recorded  in  accord- 

20  ance  with  the  sounds  imiiarted  to  the  sound- 
box and  stylus  as  the  same  is  automatically 
propelled  across  the  face  of  the  disk. 

The  chief  features  of  mj'  invention  are, first, 
tlie  feeding  mechanism  for  j)ositively  convey- 

25  ing  the  sound-box  and  stj^lus  across  the  rec- 
ord-disk, raising  the  stylus  from  the  record 
at  the  end  of  its  travel,  and  conveying  the 
sound-box  and  stylus  back  to  its  initial  posi- 
tion at  the  identical  point  at  which  it  started ; 

30  second,  in  the  construction  and  arrangement 

of  the  sound-box  and  stj'lus,  and,  third,  in 

minor  details  of  construction,  which  will  be 

more  fully  treated  of  hereinafter. 

Referring  to  the  accompanying  drawings, 

35  forming  part  of  the  specification.  Figure  1 
represents  a  plan  view  of  a  machine  embody- 
ing the  principle  of  my  invention.  Fig.  2  rep- 
resents a  side  elevation  of  the  machine.  Fig. 
3  shows  a  plan  view  of  the  feeding-cam  de- 

40  tached  from  the  machine.  Fig.  4  represents 
a  side  elevation  of  the  feeding-cam  shown  in 
Fig.  3.  Fig.  5  represents  a  plan  view  of  a 
modified  feeding-cam  similar  to  that  shown 
in  Fig.  3.     Fig.  G  shows  a  vertical  section  of 

45  said  cam  on  the  line  G  6  of  Fig.  5.  Fig.  7  in- 
dicates a  horizontal  section  of  the  machine  on 
a  line  7  7  of  Fig.  2.  Fig.  8  represents  a  ver- 
tical section  of  the  machine  on  a  line  8  8  of 
Fig.  7.     Fig.  9  shows  a  detached  sectional 

50  view  of  a  portion  of  the  feeding  cam  and  roller 


constituting  a  portion  of  the  feeding  mechan- 
ism, and  Fig.  10  represents  a  detached  sec- 
tional view  of  the  stop-motion  for  checking 
the  motion  of  the  machine  at  the  end  of  each 
operation.  55 

Referring  to  the  letters  of  the  drawings,  A 
represents  a  disk,  formed  of  metal,  hard  rub- 
ber, or  any  other  suitable  material,  provided 
ui3on  its  face  with  a  coating  of  wax  in  a  con- 
dition to  offer  very  slight  resistance  to  the  ac-  60 
tion  of  the  stylus  while  recording  sounds. 
This  disk  I  shall  hereinafter  refer  to  as  the 
"record-disk." 

The  record-disk  is  mounted  upon  a  table  B, 
which  rotates  upon  a  vertical  shaft  B',  sup-  65 
ported  in  a  long  upright  bearing  B^     The  up- 
per end  of  the  shaft  B'  is  threaded  to  receive 
the  thumb-screw  B^,  which  holds  the  record- 
disk  firmly  upon  the  table  B,  and  a  pin  6,  pro- 
jecting therefrom,  passes  through  a  hole  in  70 
the  record-disk  and  locates  the  record-disk 
in  its  proper  position.     Motion  is  imj^arted  to 
the  table  B,  carrying  the  record-disk,  by  a 
spring  S,  which  is  inclosed  in  a  casing  C,  the 
lower  side  of  which  has  a  spur-wheel  C,  which  75 
engages  with  a  pinion  D,  mounted  upon  a 
sleeve  D',  which  is  supported  upon  a  shaft  D'^, 
and  upon  the  upper  end  of  the  sleeve  D'  is 
secured  a  spur-wheel  D^,  which  engages  a  pin- 
ion E,  secured  to  the  shaft  B',  which  carries  80 
the  table  B. 

The  spring  S  is  wound  from  the  center,  the 
inner  end  being  secured  to  sleeve  F,  to  which 
is  also  secured  a  ratchet-wheel  G,  both  of 
which  are  supported  upon  a  fixed  central  85 
shaft  H. 

The  spring  S  is  wound  by  means  of  a  lever 
I,  which  carries  a  spring-pawl  I'  for  the  pur- 
pose of  engaging  the  ratchet-wheel  G.  A  sec- 
ond spring-pawl  P,  which  is  secured  to  the  90 
bed-plate  of  the  machine,  also  engages  the 
ratchet-wheel  G  and  acts  as  a  retaining-pawl 
to  hold  the  ratchet-wheel  in  position. 

The  sound-box  K  is  provided  in  the  usual 
manner  with  a  diaphragm  K',  to  which  is  95 
firmly  secured  the  stylus-lever  L,  the  same 
being  hinged  or  pivoted  to  the  sound-box  by 
a  leaf-s]3ring  I  or  by  any  other  well-known 
means  emploj^ed  for  this  purpose.  The  free 
end  of  the  stylus-lever  is  provided  with  a  ico 


619,916 


clamp  L',  which  is  slotted  to  receive  a  fiue 
steel  or  hard-metal  wire  I'  of  uniform  diame- 
ter throughout,  which  constitutes  the  stylus 
and  which  is  firmly  held  in  the  clamp  by  a 
5  thumb-screw  L^.  I  desire  to  use  this  x^artic- 
ular  form  of  stylus  both  for  recording  and 
reproducing  for  the  reason  that  where  ta- 
pered points  are  employed  (and  I  am  led  to 
believe  that  only  such  are  used  in  common 

lo  practice)  the  wearing  away  of  the  point  has 
a  tendency  to  vary  the  width  of  the  groove 
and  widen  the  same  as  the  operation  of  re- 
cording and  reproducing  the  record  pro- 
gresses, and  thus  tends  to  tnaterially  injure 

15  and  shorten  the  life  of  the  record. 

The  sound-box  K  is  secured  to  a  lever  M, 
which  is  preferably  rigid;  but  where  the  ma- 
chine is  employed  to  reproduce  record  made 
upon  other  machines  I  prefer  to  make  the 

20  same  flexible  to  allow  for  any  inequalities 
which  may  exist,  said  lever  being  pivoted  at 
a  point  m  to  the  bracket  N,  which  is  guided 
upon  a  bar  O,  secured  to  and  supported  by 
posts  O'  and  O^,  fastened  to  the  top  of  the 

25  machine.  Depending  from  the  bracket  N  is 
the  bar  N',  provided  at  the  lower  end  with  a 
roller  71,  which  engages  a  cam  P,  by  means 
of  which  the  sound-box  and  stylus  are  fed 
across  the  record. 

30  The  cam  P,  which  I  shall  hereinafter  des- 
ignate as  the  "feeding-cam,"  is  operated  by 
the  spring-casing,  although  it  will  readily  be 
understood  that  the  same  may  be  driven 
through  intermediate  gearing  from  any  part 

35  of  the  machine. 

The  feeding-cam  P  is  so  constructed  as  to 
impart  a  uniform  feed  to  the  stylus  from  the 
beginning  of  its  operation  at  a  point  x  to  the 
end  of  its  forward  feed  at  a  point  y.     At  the 

40  latter  point  the  roller  is  forced  up  an  incline, 
which  raises  the  stylus  from  the  record,  and 
as  the  feeding -cam  continues  to  mov^e  the 
roller  is  carried  over  the  elevation  P'  by  the 
action  of  the  spinng  S'  until  it  reaches  the 

45  point  X,  where  it  leaves  the  elevated  portion 
of  the  cam  and  brings  the  stylus  again  in 
contact  with  the  record. 

I  have  illustrated  in  Figs.  5  and  6  a  some- 
what modified  form  of  feeding-cam,  by  the 

50  use  of  which  the  spring  S'  may  be  dispensed 
with,  the  roller  n  in  this  case  being  posi- 
tively guided  in  the  groove  P^  and  the  rais- 
ing and  lowering  of  the  stylus  being  effected 
by  means  of  the  elevation  P'^  at  the  bottom 

55  of  the  cam. 

The  governor  Q  is  of  the  ordinary  type  com- 
monly employed  in  sound  recording  and  re- 
producing machines,  the  same  being  driven 
from  the  table  B  by  means  of  a  belt  R  or  by 

60  a  train  of  gearing,  if  desired,  and  regulated 

by  a  screw  T,  acting  upon  a  lever  T',  all  of 

which  is  old  and  well  known  in  machines  of 

this  character. 

In  order  to  prevent  harsh  and  grating  sounds 

65  which  frequently  occur  In  the  sound-box,  I 
desire  to  provide  the  same  with  a  damper  U, 
the  same  comprising  a  spring  U',  secured  at 


one  end  to  the  sound-box  and  provided  at  the 
other  with  a  rubber  button  u,  which  rests 
against  the  diaphragm.  By  adjusting  the  70 
thumb-screw  U^  the  button  may  be  brought 
to  bear  with  greater  or  less  pressure  upon  the 
diaphragm  and  the  harsh  sounds  by  this 
means  may  be  overcome. 

In  order  to  automatically  stop  the  machine  75 
after  the  operation  of  recording  or  reproduc- 
ing, I  provide  a  lever  V,  pivoted  at  a  point  v, 
one  end  of  said  lever  being  adapted  to  an 
opening  v'  in  the  spring-casing  or  other  mov- 
ing part  of  the  machine,  the  other  being  piv-  80 
oted  to  a  push-button  which  is  acted  upon  by 
a  spring  s^,  which  tends  to  keep  the  lever  in 
engagement  with  the  opening  in  the  spring- 
casing.  By  pressing  the  button  V  the  lever 
is  released  and  the  machine  free  to  operate.  85 

As  shown  in  the  accompanying  drawings, 
the  weight  of  the  sound-box  is  intended  to 
give  sufficient  pressure  to  engrave  the  groove 
in  the  record  when  recording  in  soft  wax; 
but,  if  desired,  an  additional  weight  or  spring  90 
may  be  employed  to  increase  the  pressure 
without  in  any  way  departing  from  the  scope 
of  my  invention. 

Having  described  my  invention,   what  I 
claim,  and  desire  to  secure  by  Letters  Patent,  95 
is — 

1.  A  sound  recording  and  reproducing  in- 
strument, comprising  a  record-disk  suitably 
supported  upon  a  shaft,  means  for  operating 
said  shaft,  a  sound-box  provided  with  a  stylus  ico 
adapted  to  the  record-disk,  a  bracket  carried 

by  a  stationary  bar  which  is  adapted  to  guide 
the  sound-box  and  stylus,  a  cam  operated 
from  the  source  of  i)ower,  the  same  being 
adapted  to  slowly  feed  the  stylus  across  the  105 
face  of  the  record-disk  to  lift  the  stylus  from 
the  record  at  the  end  of  its  forward  travel  and 
return  the  stylus  in  an  elevated  position  with 
a  quick  movement  to  its  initial  position. 

2.  A  sound  recording  and  reproducing  in-  no 
strumentcomprisinga  record-disk  detachably 
secured  to  a  table  which  is  rotated  by  a  cen- 
tral shaft,  means  for  rotating  said  shaft,  a 
sound-box  provided  with  a  stylus  adapted  to 
the  record-disk,  a  bracket  carried  by  a  sta-  115 
tionary  bar  for  guiding  the  stj'lus  and  sound- 
box, a  short  lever  connected  to  the  sound-box 

at  one  end  and  pivoted  to  the  bracket  at  the 
other,  a  roller  canned  by  an  arm  projecting 
from  said  bracket  and  a  cam  operated  from  120 
the  source  of  power  and  adapted  to  engage 
said  roller  and  convey  the  sound-box  and  sty- 
lus forward  across  the  face  of  the  record,  to 
raise  the  stylus  at  the  end  of  its  forward 
movement  and  convey  the  stylus  backward  125 
in  an  elevated  position  to  the  starting-point. 

3.  A  sound  recording  and  reproducing  in- 
strument comprising  a  record-disk  detachably 
secured  to  a  table  rotated  upon  a  vertical 
shaft,  spring  means  for  rotating  said  shaft,  a  130 
sound-box  provided  with  a  diaphragm  and 
stylus  adapted  to  the  record-disk,  a  bracket 
guided  upon  a  horizontal  bar,  a  lever  secured 

to  the  sound-box  and  pivotally  connected  to 
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said  bracket,  a  roller  carried  by  a  depending 
arm  of  said  bracket,  and  a  cam  rotated  from 
the  source  of  power  having  a  portion  adapted 
to  slowly  carry  the  stylus  across  the  face  of 
5  the  record-disk,  an  inclined  portion  for  rais- 
ing the  stylus  from  the  record-disk  and  a  quick 
return  motion  for  operating  the  sound-box  and 
stylus  while  in  an  elevated  position  to  the 
starting-point. 

10  4.  A  sound  recording  and  reproducing  in- 
strument comprising  a  record-disk  suitably 
supported  and  rotated  upon  a  central  shaft, 
means  for  rotating  said  shaft,  a  sound-box 
provided  with  a  diaphragm  having  centrally 

15  connected  thereto  a  stylus-lever  which  is  piv- 
oted to  the  sound-box,  a  clamp  formed  upon 
the  free  end  of  said  stylus-lever,  a  stylus  of 
fine  wire  secured  in  said  clamp,  a  bracket  piv- 
otally  secured  to  the  sound-box  and  guided 

20  by  a  stationai-y  bar,  a  roller  carried  by  said 
bracket,  a  cam  for  acting  upon  said  roller  to 
convey  the  stylus  forward  across  the  face  of 
the  record-disk  to  elevate  the  stylus  at  the 
end  of  its  forward  travel  and  retain  the  stylus 

25  in  an  elevated  position  during  its  return  move- 
ment, and  a  spring  to  return  the  stylus  to  its 
initial  position. 

5.  A  sound  recording  and  reproducing  in- 
strument, comprising  a  record-disk  suitably 

30  supported  and  rotated  upon  a  central  shaft, 
means  for  rotating  said  shaft,  a  sound-box 
provided  with  a  diaphragm  and  stylus-lever, 
the  latter  being  connected  at  one  end  to  the 
diaphragm  and  fulcrumed  to  the  sound-box, 

35  a  clamp  formed  upon  the  free  end  of  the  stylus- 
lever,  a  stylus  formed  of  fine  hard-metal  wire 
adapted  to  form  and  traverse  the  groove  of 
the  record,  an  adjustable  damper  secured  to 
the  sound-box  and  provided  with  an  elastic 

40  button  which  rests  against  the  diaphragm,  a 
bracket  guided  upon  a  fixed  bar  and  pivotally 
connected  to  a  projecting  arm  of  the  sound- 
box, an  arm  projecting  from  said  bracket  and 
provided  with  a  roller,  a  cam  rotated  from  the 

45  source  of  power  adapted  to  engage  said  roller 
and  to  carry  the  stylus  forward  and  backward 
across  the  face  of  the  record- disk,  a  project- 
ing ledge  upon  said  cam  for  holding  the  stylus 
out  of  engagement  with  the  record-disk  dui'- 

50  ing  the  return  movement,  and  a  spring  to 

keep  said  roller  in  engagement  with  said  cam. 

G.  In  a  sound  recording  and  reproducing 

machine,  the  combination  of  the  sound-box 

and  stylus,  a  rotating  record,  a  cam  adapted 

55  to  feed  the  stylus  forward  across  the  record, 
to  lift  the  stylus  from  the  record  at  the  end 
of  its  forward  movement  and  retain  the  same 
in  an  elevated  position  during  the  backward 
movement,  and  means  as  a  spring  working  in 

60  conjunction  with  said  cam  to  return  the  stylus 
to  its  initial  position. 

7.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  sound-box 
and  diaphragm,  a  stylus-lever  secured  at  one 

65  end  to  the  diaphragm  and  fulcrumed  to  the 
sound-box  by  a  leaf-spring,  the  same  having 


formed  upon  the  opposite  end  a  clamp  pro- 
vided with  an  adjustable  stylus-wire,  a  cam 
adapted  to  feed  the  stylus  forward  across  the 
record-disk,  and  being  provided  with  a  raised  70 
portion  upon  its  face  to  elevate  the  stylus  at 
the  end  of  its  forward  movement  and  a  spring 
acting  in  conjunction  with  the  movement  of 
said  cam  to  return  the  stylus  while  in  an  ele- 
vated position  to  the  starting-point.  75 

8.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  sound-box 
and  diaphragm,  a  stylus-lever  pivoted  to  the 
sound-box  and  fixedly  secured  to  the  center 

of  the  diaphragm,  a  clamp  formed  upon  the  80 
free  end  of  the  stylus-lever,  a  hard-metal  sty- 
lus preferably  formed  of  fine  wire  firmlj^  held 
in  said  clamp,  an  adjustable  damper  secured 
at  one  end  to  the  sound-box  and  having  an 
elastic  button  which  by  means  of  an  adjust-  85 
ing-screw  can  be  applied  with  greater  or  less 
pressure  against  the  diaphragm,  and  a  cam 
adapted  to  feed  the  stylus  forward  across  the 
record-disk,  to  elevate  the  stj'lus  at  the  end 
of  its  forward  travel,  and  to  return  the  stylus  90 
in  the  elevated  position  back  to  the  starting- 
point. 

9.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  rotating  rec- 
ord-disk, a  diaphragm  and  stylus  adapted  to  95 
said  record,  and  a  cam  adapted  to  feed  the 
stylus  forward  across  the  record-disk  to  ele- 
vate the  stylus  at  the  end  of  its  forward  travel, 
and  to  return  the  stylus  in  its  elevated  jjosi- 
tion  back  to  its  initial  position.  100 

10.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  record-disk, 
A,  suitably  supiDorted  and  rotated,  the  sound- 
box, K,  diaphi-agm,  K',  and  stylus-lever,  L, 
the  clamp,  L',  and  stylus,  V,  a  cam,  P,  operated  105 
from  the  source  of  power  and  adapted  to  con- 
vey the  stylus  forward  and  backwai'd  across 
the  record-disk,  said  cam  having  an  elevated 
portion,  P',  for  raising  the  stj^lus  out  of  en- 
gagement with  the  record  upon  its  return  no 
movement. 

11.  In  a  sound  recording  and  reproducing 
machine  the  combination  of  the  sound-box 
and  stylus,  a  rotating  record-table  adapted  to 
contain  a  record-disk,  a  central  stem,  provided  115 
with  a  thumb-screw  for  holding  the  record  in 
position,  a  i)in,  &,  upon  the  record-table  adapt- 
ed to  a  hole  in  the  record,  a  cam  for  feeding 
the  stjdus  forward  across  the  record,  an  ele- 
vated ledge  upon  said  cam  to  lift  the  stylus  120 
from  the  record  at  the  end  of  the  forward 
travel,  and  to  retain  the  same  in  an  elevated 
position  during  its  backward  movement, 
means  as  a  spring  actingin  conjunction  with 
said  cam  to  return  said  stylus,  and  a  locking  125 
device  as  shown  to  automatically  secure  the 
mechanism  against  turning  after  the  cam  has 
completed  a  revolution. 

12.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  table,  B,  the  130 
shaft,  B',  the  record-disk.  A,  adapted  to  said 
shaft,  a  pin,  h,  to  locate  the  position  of  the 
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record  upon  the  table,  a  sound-box  provided 
with  a  diaphragm,  a  stylus-lever  connected 
to  the  diaphragm  and  provided  with  a  clamp, 
L,  the  stylus- wire,  ?,  a  cam,  P,  operated  from 
the  source  of  power  and  adapted  to  convey 
the  stylus  forward  and  backward  across  the 
record-disk,  said  cam  having  an  elevated  por- 
tion for  raising  the  stylus  out  of  engagement 
with  the  record  upon  its  return  movement. 


and  a  spring-actuated  lever,  V,  for  locking 
the  mechanism  against  movement. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

DAVID  S.  WILLIAMS. 

Witnesses: 

Walter  C.  Pusey, 
Thos.  K.  Lancaster. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Inocencio  Andion,  a 
subject  of  the  King  of  Spain,  residing  in  New 
York  city,  county  and  State  of  New  York, 
5  have  invented  a  new  and  Improved  Phono- 
graph, of  which  the  following  is  a  full,  clear, 
and  exact  description. 

My  invention  relates  to  phonographs,  and 
particularly  to  the  recorders  and  reproducers 

ro  thereof. 

The  object  of  my  improvement  is  to  in- 
crease the  volume  of  the  soand  in  a  repro- 
ducer or  in  a  recorder  to  secure  a  more  per- 
fect recording  action  by  concentrating  the 

15  sounds  and  preventing  the  scattering  or  loss 
thereof.     This  object  I  attain  by  means  of  a 
novel  construction,  such  as  is  hereinafter  de- 
scribed and  claimed. 
Reference  is  to  be  had  to  the  accompanying 

20  drawings,  forming  apart  of  this  specification, 
in  which  similar  characters  of  reference  indi- 
cate corresponding  parts  in  all  the  views. 

Figure  1  is  a  broken  sectional  elevation  of 
a  phonograph,  showing  the  recording-ejdin- 

25  der  in  transverse  section ;  and  Fig.  2  is  a  sec- 
tional elevation  of  the  reproducer. 

A  is  the  phonograph-cylinder,  and  B  the 
carriage,  slidable  longitudinally  upon  the  rod 
C  and  having  an  arm  D,  carrying  a  half-nut 

30  E  in  engagement  with  the  feed-screw  F.  The 
carriage  has  an  arm  G,  upon  which  is  mounted 
the  recorder  or  reproducer  IT.  So  far  as  de- 
scribed the  parts  may  be  constructed  and 
arranged  as  in  the  ordinary  construction  of 

35  phonographs.  The  reproducer  H,  however, 
is  located  so  as  to  be  horizontal — that  is,  about 
midway  between  the  guide-rod  C  and  the  feed- 
screw F — instead  of  being  disposed  obliquely 
adjacent  to  the  feed-screw,  as  in  the  ordinary 

40  construction.  This  arrangement  reduces  the 
weight  of  the  arm  G  and  renders  the  appara- 
tus more  sensitive. 

The  reproducer  proijer,  II,  as  shown  in  de- 
tail in  Fig.  2,  consists  of  a  separable  shell  H' 

45  IP,  one  half  of  which  carries  a  nipple  H^, 
adapted  for  connection  with  a  reproducing- 
horn  or  with  hearing-tubes  in  the  well-known 
manner.  The  other  half  of  the  shell  IP  has 
a  concaved  bottom  IP,  which  is  solid,  except 

50  for  a  central  perforation  11^,  through  which 
passes  the  pin  I,  adapted  to  operate  the  stylus 
J.     I  desire  it  to  be  understood  that  any  suit- 


able or  approved  connection  maj'  be  employed 
between  the  stylus  J  and  the  pin  I.     The  lat- 
ter is  secured  rigidlj'  to  the  main  (mica)  dia-  55 
phragm  K,  which  is  held  between  two  rings  or 
collars  L  L',  located  within  the  shell  li'  H^, 
but  spaced  from  the  cylindrical  walls  thereof, 
so  as  to  afford  an  annular  chamber  M  in  com- 
munication with  the  interior  of  the  nipple  IP.  60 
The  rings  L  L',  in  conjunction  with  the  bot- 
tom 11^, form  a  diaphragm^holder.    Each  of  the 
collars  L  L'  is  provided  with  a  series  of  per- 
forations L^  in  its  cylindrical  wall,  so  that  the 
annular  chamber  M  communicates  directly  65 
with  the  space  below  the  diaphragm  and  also 
with  the  space  above  the  same.     The  pei'fo- 
rations  in  the  upper  ring  L  may  be  omitted 
without  entirely  sacrificing  the  advantages 
of  my  invention;  but  I  believe  that  better  re-  70 
suits  will  be  obtained  when  peripheral  perfo- 
rations are  provided  both  above  and  below 
the  diaphragm.     The  diaphragm  may  be  held 
upon  a  shoulder  of  the  lower  ring  L'  bj^  an 
interior  flange  at  the  bottom  of  the  upper  75 
ring  L. 

The  lower  ring  L'  is  used  to  hold  in  position 
against  the  marginal  portion  of  the  concaved 
bottom  IP  a  supplementary  diaphragm  K', 
which  maj'^be  made  of  paper  or  other  vegeta-  80 
ble  material  or  any  suitable  substance.  This 
diaphragm  has  a  small  central  perforation 
through  which  the  pin  I  passes;  but  the  dia- 
phragm engages  the  pin  tightly  enough  to  pre- 
vent the  downward  escapement  of  sounds.      85 

It  will  be  obvious  that  the  sounds  produced 
by  the  vibration  of  the  diaphragm  K  cannot 
escape  downward,  as  the  supplementarj^  dia- 
phragm K'  will  reflect  upwardlj^  any  vibra- 
tions set  up  in  the  chamber  N,  contained  be-  90 
tween  the  two  diaphragms,  and  as  said  cham- 
ber communicates,  through  the  perforations 
in  the  lower  ring  L',  with  the  annular  cham- 
ber M  and  the  nipple  H^  it  will  be  evident 
that  the  vibrations  of  the  air  on  the  lower  95 
face  of  the  main  diaphi'agm  will  reach  said 
nipple  as  well  as  the  vibrations  of  the  air  on 
the  upper  side  of  the  diaphragm.  There  will 
therefore  be  no  loss  of  sound,  since  the  aux- 
iliary diaphragm  K'  completelj^  closes  the  loc 
chamber  N  and  the  aperture  H'^  in  the  dished 
or  concaved  bottom  IP  is  very  small. 

It  will  be  understood  that  the  construction 
hereinbefore  described  may,  with  slight  obvi- 
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ous  changes,  be  applied  to  a  phonograph-re- 
corder as  well  as  to  a  reproducer,  since  these 
two  parts  of  the  apj)aratus  are  similarly  con- 
structed. 
5  Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  bj"^  Letters 
Patent — 

1.  A  phonograpli  recorder  or  reproducer, 
eomiirising  an  exterior  shell,  a  diaphragm- 

lo  holder  of  smaller  diameter  than  the  shell  lo- 
cated within  the  shell  and  spaced  therefrom 
pei'ipherally  so  as  to  form  an  annular  cham- 
ber between  the  shell  and  the  holder,  and  two 
spaced  diaj)hragms  in  the  holder,  the  latter 

15  being  apertured  peripherally  between  the  dia- 
phragms so  that  the  chamber  between  the 
diaphragms  communicates  with  that  between 
the  shell  and  the  diaphragm-holder. 

2.  A  phonograph  recorder  or  reproducer, 
2o  comprising  an  exterior  shell,  a  diaphragm- 
holder  located  therein  and  spaced  therefrom 
peripherall}^  so  as  to  form  an  annular  cham- 
ber between  the  shell  and  the  diaphragm- 
holder,  the  shell  being  i^rovided  at  the  top 

25  with  an  aperture  communicating  with  said 
annular  chamber,  and  two  spaced  diaphragms 
located  in  said  holder,  the  latter  being  ap- 
ertured peripherally  between  the  two  dia- 
phragms. 

30  3.  A  phonograph  recorder  or  reproducer, 
comprising  an  exterior  shell,  a  diaphragm- 
holder  located  within  the  shell  and  spaced 
therefrom  so  as  to  form  a  chamber  between 
the  shell  and  the  holder,  and  two  spaced  dia- 

35  phragms  in  the  holder,  the  latter  being  aper- 
tured i^eripherally  between  the  diaphragms 
so  that  the  chamber  between  the  diaphragms 


communicates  with  that  between  the  shell  and 
the  diaphragm-holder,  the  holder  being  also 
further  apertured  peripherally  above  the  up-  40 
per  or  main  diaphragm. 

4.  A  phonograph  recorder  or  reproducer, 
comprising  an  exterior  shell  having  a  dished 
bottom  provided  with  a  central  aperture,  a 
holder  located  within  the  shell  and  spaced  45 
therefrom  peripherally,   a  main  diaphragm 

in  the  holder,  an  auxiliary  diaj)hragm  be- 
tween the  holder  and  said  dished  bottom,  said 
auxiliary  diaphragm  being  centrally  aper- 
tured, and  the  holder  being  peripherally  ap-  50 
ertured  between  the  two  diaphragms,  and  a 
pin  secured  to  the  main  diaphragm  and  ex- 
tending tightly  through  the  auxiliary  dia- 
phragm and  loosely  through  the  bottom  of  • 
the  shell.  55 

5.  A  phonograph  recorder  or  reproducer, 
comprising  au  exterior  shell,  a  diaphragm- 
holder  of  smaller  diameter  than  the  shell  lo- 
cated within  the  shell  and  spaced  therefrom 
peripherally  so  as  to  form  an  annular  cham-  60 
ber  between  the  shell  and  the  holder,  the 
holder  being  open  at  one  end  and  the  shell 
being  i^rovided  at  the  adjacent  end  with  a 
nipple  for  the  passage  of  sound-waves,  a  dia- 
phragm located  at  the  opposite  end  of  the  65 
holder  and  closing  said  end,  and  a  second 
diaphragm  located  within  the  holder  about 
midway  between  the  ends  thereof,  the  holder 
being  apertured  peripherall}'  both  above  and 
below  said  central  diaphragm. 

mOCENCIO  ANDION. 
Witnesses: 

Jno.  M.  Ritter, 
Joaquin  Machado. 
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To  all  whom  it  may  concern: 

Be  it  known  that  L  James  Whiteford 
Kemp,  a  citizen  of  the  United  States,  residing 
at  Baltimore  city,  in  tlie  State  of  Maryland, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Trumpet  Attachments  for 
Graphophones,  &c. ;  and  I  do  declare  the  fol- 
lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention, such  as  will  enable  others 

lo  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same,  reference  being  had 
to  the  accompanying  drawings,  and  to  the  fig- 
ures of  reference  marked  thereon,  which  form 
a  part  of  this  specification. 

T5  My  invention  relates  to  trumpets  of  the 
class  employed  with  graphophones  or  like 
sound-producing  instruments  for  amplifying 
the  sounds  issuing  therefrom. 

A  serious  objection  to  the  trumpet  or  sound- 

26  tube  now  in  use  with  graphophones  is  that  it 
is  cumbersome  and  bulky,  and  therefore  in- 
convenient to  transport  or  to  carrj^  from  i)lace 
.  to  place  by  hand. 

The  object  of  mj^  invention  is  to  provide  a 

25  device  of  this  chai-acter  which  maj^  be  readily 
closed  together  into  .small  compass  to  permit 
of  its  being  packed  within  the  case  of  the  in- 
strument with  which  it  is  used  or  otherwise 
disposed  of  to  occupy  a  small  space  when  not 

30  required  for  use. 

The  characteristic  features  of  the  invention 
will  be  fullj'  described  hereinafter  and  de- 
fined in  the  appended  claims. 
In  the  accomijauying  drawings,  which  form 

35  a  pai't  of  this  specification,  Figure  1  is  a 
perspective  view  of  the  improved  trumpet, 
its  application  to  a  graphophoue  being  illus- 
trated in  dotted  lines.  Fig.  2  is  a  central 
longitudinal  section  of  the  same.     Fig.  3  is  a 

40  sectional  detail  view  of  the  flaring  mouth  or 
bell-shaped  end  of  the  trumpet  detached  from 
the  body  portion  thereof  and  illustrating 
means  for  detachably  connecting  the  rings  or 
sections  of  said  mouth  end.     Fig.  -i  is  a  side 

45  elevation  illustrating  the  trumpet -sections 
closed  together  in  the  i^osition  they  occupy 
when  not  required  for  use,  and  Figs.  0  and  G 
illustrate  means  for  ijreventing  the  sections 
from  separating  when  folded  together. 

50  The  mouth  of  the  trumpet  comprises  a  plu- 
rality of  coacting  ring-sections  (three  being 
shown  in  the  drawings)  1,  2,  and  3,  each  of 


which  is  smaller  in  circumference  at  its  inner 
than  at  its  outer  edge.  These  sections  ],  2, 
and  3  are  of  graduated  sizes,  the  outer  one,  55 
1,  being  larger  than  the  section  2  and  the  lat- 
ter larger  than  the  innermost  section  3,  so 
that  thej^  fit  within  one  another  in  such  a 
manner  that  the  outer  edges  of  the  rings  2 
and  3  will  bind  against  the  contracted  edges,  60 
respectively,  of  the  rings  1  and  2.  To  pre- 
vent the  accidental  disengagement  of  the  sec- 
tions, I  provide  the  outer  section  1  near  its 
inner  edge  with  inwai'dlj^-projecting  lugs  or 
pins  4,  disposed  at  equal  distances  apart  and  65 
adapted  to  register  with  vertical  grooves  5, 
formed  by  indenting  the  outer  edge  of  the 
section  2.  The  inner  end  of  each  of  these 
grooves  5  communicates  with  or  intersects  an 
elongated  slot  C,  formed  in  the  section  2  at  a  70 
right  angle  to  the  groove.  The  inner  edge  of 
the  section  2  is  also  provided  with  a  series  of 
inwardly-extending  pins  4-,  which  are  adapted 
to  engage  grooves  5  and  slots  G  in  the  outer 
edge  of  the  section  3.  It  will  be  obvious  that  75 
by  bringing  the  pins  4  opposite  the  grooves  0 
and  then  forcing  the  sections  together  the 
pins  are  caused  to  enter  the  slots  G,  when  by 
slightly  turning  the  sections  the  i)ins  are 
turned  out  of  alinement  with  the  grooves,  80 
thus  securing  the  sections  together.  The  in- 
ner section  3  of  the  trumpet-mouth  is  provided 
at  its  inner  edge  with  an  annular  baud  7,  the 
outer  edge  8  of  which  is  slightly  flared  to  con- 
form to  the  inclined  surface  of  the  section  3,  85 
while  its  inner  edge  9  closely  fits  the  inwardly- 
beveled  edge  10  of  the  outer  section  11  of  the 
body  portion  of  the  device. 

The  bod}'  portion  consists  of  a  number  of 
overlapping  sections,  as  11, 12^  13, 14, 15,  IG,  90 
and  17,  graduated  in  size,  as  clearly  shown 
in  the  drawings,  and  adapted,  when  the 
trumpet  is  expanded  for  use,  to  bind  one 
within  the  other,  but  capable  of  telescoping 
one  within  another,  as  illustrated  in  Fig.  4.  95 

The  smaller  or  innermost  section  17  of  the 
trumpet  is  provided  with  a  reinforced  or  thick- 
ened ring  18,  designed  to  serve  as  a  socket  to 
fit  upon  the  projection  of  the  graphophone. 

While  the  means  above  described  for  de-  iod 
tachably  connecting  the  sections  of  the  mouth- 
piece of  the  trumpet  have  loeen  found  effect- 
ive, I  do  not  limit  mj^self  thereto,  but  desire 
to  include  as  within  the  scope  of  the  inven- 
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lion  aoy  suitable  devices  for  detachably  se- 
curing the  sections  together. 

While  of  course  it  will  be  understood  that 
I  do  not  restrict  myself  to  any  particular 
metal  or  other  material  in  the  construction 
of  the  trumpet,  I  may  state  that  it  is  prefer- 
ably made  of  brass  or  other  light  sheet  metal 
suitably  polished  or  ornamented. 

It  will  be  clear  from  the  foregoing  descrip- 
tion and  from  the  drawings  that  when  the  de- 
vice is  to  be  used  the  several  telescopic  sec- 
tions are  distended  into  the  position  shown 
in  Fig.  1  and  then  attached  to  the  projection 
of  the  graphophone,  and  when  not  required 
for  use  the  sections  are  collapsed,  as  shown 
in  Fig.  4. 

When  the  sections  are  in  the  position  shown 
in  Fig.  4,  it  is  desirable  that  they  be  so  sup- 
ported as  to  prevent  the  smaller  sections  from 
2o  dropping  through  the  larger  ones,  and  thus 
disarranging  their  proper  relation.  To  pro- 
vide for  this,  I  emploj^  a  clasp,  preferably  con- 
sisting of  a  single  piece  of  spring-wire  19, 
bent  inwardly  at  its  ends  to  form  hooks  20, 
which  embrace  the  assembled  edges  of  the 
sections  and  enter  the  opposite  ends  of  the 
inner  section  17,  as  shown.  This  clasp  may 
be  either  pivotallj^  secured  to  the  outer  sur- 
face of  the  section  1  of  the  mouthpiece,  as 
shown  in  Fig.  G,  or  may  be  made  separate 
therefrom,  as  shown  in  Fig.  5.  The  clasp  19 
is  secured  to  the  section  1  by  forming  a  loop 
21  at  the  center  of  the  clasp,  which  engages 
a  loop  22,  projecting  from  the  section  1,  as 
shown  in  Fig.  (i.  It  will  thus  be  seen  that  I 
provide  means  for  securing  the  parts  to- 
gether in  their  closed  position  without  clos- 
ing or  obstructing  any  part  of  the  mouth  of 
the  trumpet. 
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The  clasp  19  when  secured  to  the  section  40 
1  and  not  in  use  may  be  turned  to  the  posi- 
tion shown  in  dotted  lines  in  Fig.  5,  so  as  not 
to  extend  over  the  edge  of  the  mouth  to  affect 
in  the  slightest  degree  the  sound-waves. 

Having  thus  f  ullj^  described  my  invention, 
what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent,  is-^ 

1.  A  trumpet  attachment  for  graphophones, 
&c.,  comprising  a  flaring  mouthpiece  consist- 
ing of  collapsible  sections,  provided  with  50 
catches  for  detachably  securing  them  to- 
gether, and  an  annular  band,  in  combination 
with  a  body  portion  consisting  of  collapsible 
sections,  the  outer  section  being  inclined  in- 
wardly to  fit  the  band  of  the  mouthpiece  while  55 
the  inner  section  is  provided  with  a  thickened 
ring  or  socket. 

2.  A  trumpet  attachment  for  graphophones, 
&c.,  comprising  a  flaring  mouthpiece  consist- 
ing of  collapsible  sections  detachably  secured  60 
together  bj^  pins  projecting  therefrom  and  co- 
acting  with  grooves  and  slots  in  the  next  ad- 
jacent section,  in  combination  with  a  bodj^ 
portion  made  up  of  collapsible  sections,  and 
provided  with  a  socket  for  its  attachment  to 
a  graphophone. 

3.  The  combination  with  a  trumpet  consist- 
ing of  collapsible  ring-sections,  of  a  clamping- 
device  comprising  a  spring-wire  bent  at  its 
ends  to  form  hooks  to  engage  the  edges  of 
the  sections  and  to  enter  the  opposite  ends  of 
the  smallest  of  the  sections. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JAMES  WHITE  FORD  KEMP. 
Witnesses: 

Simon  I.  Kemp, 
Thorndike  Chase. 
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To  all  whom  it  may  concern,: 

Be  it  known  that  I,  Thomas  H.  Macdonald, 
a  residentof  Bridgeport,  Connecticut,  havein- 
vented  a  new  and  useful  Improvement  in  Coin- 
5  Controlled  Grax^bophones,  which  invention 
is  fully  set  forth  in  the  following si^ecification. 
]\[y  invention  relates  to  coin -controlled 
graphophones,  and  is  herein  described  as  ap- 
plied  to   the   well-known   spring -actuated 

lo  graphophone.  It  provides  means  for  locking 
the  spring-motor  against  winding  until  the 
proper  coin  has  been  dropped  into  the  slot, 
for  throwing  the  reproducer  into  contact  with 
the  sonnd-record  and  the  partial  nut  of  the 

IS  carrier  into  engagement  with  the  feed-screw, 
for  holding  these  parts  in  i^osition  while  the 
sound-record  is  being  reproduced,  for  disen- 
gaging them  at  the  end  of  the  performance, 
for  returning  the  parts  to  their  initial  posi- 

2o  tions,  and  for  other  i)urposes  hereinafter  de- 
scribed. 

In  United  States  Patent  No.  582, 754,granted 
to  me  Maj^  18,  1897,  I  have  shown  a  coin-con- 
trolled graphophone  which  accomplishes  most 

25  of  the  results  above  mentioned,  and  the  in- 
vention embodied  in  the  present  application 
is  an  imj)rovement  thereon,  whereby  the  con- 
struction is  greatly  simplified  and  the  cost  of 
manufacture  much  reduced. 

30      In  the  drawings  forming  a  part  of  this  speci- 
fication I  have  illustrated  one  form  which  my 
invention  may  assume,  in  which  drawings--^ 
Figure  1  is  a  plan,  and  Fig.  2  a  front  eleva- 
tion, of  my  invention  as  applied  to  the  well- 

35  known  spring-actuated  graphophone.  Fig. 
3  is  a  detail  view  showing  the  coindever  and 
lock  mechanism.  Fig.  4  is  a  perspective  of  a 
section  taken  on  the  line  4  4  of  Figs.  1  and  2; 
and  Figs.  5  and  6  are  end  elevations  on  the 

40  same  section-line,  showing  the  parts  in  opera- 
tive and  inoperative  positions,  respectively. 
In  the  figures,  in  which  like  letters  refer  to 
like  parts  throughout,  A  is  the  base-plate, 
which  is  fastened  to  a  wooden  base,  forming 

45  thebottomof theinclosingbox.    (Notshown.) 
A',  A^,  A'',  A^,  and  A"  are  vertical  bearing- 
plates  secured  to  the  base  A,  and  B  is  the 
winding-shaft,  turning  in  bearing-plates  A' 
A'"'  and  supported  at  its  outer  end  by  the  bear- 

50  ing  B'  and  carrying  at  the  other  end,  next  to 
the  bearing- plate  A', the  gear-wheel  B'^,  which 


in  turn  engages  gear-wheel  6'  on  the  shaft 
that  carries  the  spring,  as  will  be  clearly  un- 
derstood. Situated  on  the  extreme  end  of 
the  shaft  B,  beyond  A',  is  the  ratchet  C.  55 

D  is  the  coin-lever,  pivoted  at  d  on  A'  and 
so  weighted  that  its  nose  drops  into  engage- 
ment with  the  ratchet  C,  thus  locking  shaft 
B  against  winding.  The  other  end  of  lever 
D  is  carried  back  beneath  the  opening  of  the  60 
coin-chute  x  and  is  in  the  shape  of  a  horizon- 
tal forked  plate,  the  space  between  the  arms 
of  the  fork  being  narrow  enough  to  arrest 
the  coin  and  hold  it  without  passing.  A  stud 
a'  is  mounted  on  plate  A'  and  projects  out-  65 
ward  between  ratchet  C  and  the  forward  end  of 
lever  D.  Level's  E  and  F  are  pivoted  on  this 
stud,  the  former  having  a  hook  fi,  normally 
extending  slightlj'  above  the  stud  cZ'  on  the 
lever  d.  The  lower  end  of  lever  E  lies  against  70 
an  inturned  fiange/,  pi'ojecting  from  the  rear 
of  lever  F.  When  the  coin  is  dropped  into 
the  slot  and  passes  through  the  chute,  it 
strikes  at  each  side  the  arms  of  the  fork,  and 
therebj'  overbalances  the  forward  end  of  lever  75 
D  and  raises  its  nose  from  engagement  with 
the  ratchet  C.  The  coin  is  not  at  this  time 
allowed  to  pass  off  the  lever,  as  the  latter  is 
held  against  its  extreme  tipping  movement 
b}^  the  engagement  of  hook  e  with  stud  d! .  80 
While  the  coin  remains  on  the  lever  the  lat- 
ter cannot  engagfe  the  ratchet  C  and  the  ma- 
chine may  be  wound.  When  the  machine 
begins  to  run,  however,  a  stud  c  on  the  face 
of  the  ratchet-wheel  C  strikes  against  the  85 
rear  of  the  lever  F  and  pushes  it  out  of  the 
way,  and  as  flange/on  lever  F  engages  lever  E 
it  carries  the  latter,  with  the  lever  F,  in  its 
swing.  The  result  of  this  is  that  hook  e  is 
freed  from  the  stud  d!  and  the  weight  of  the  90 
coin  depresses  the  lever  D  till  the  coin  drops 
therefrom,  thereby  permitting  the  nose  of  le- 
ver D  to  again  engage  the  ratchet  C.  This 
position  of  the  lever  D  does  not  interfere  with 
the  furthei"  rotation  of  the  ratchet  in  the  op-  95 
eration  of  the  machine,  but  will  prevent  any 
winding  action  without  first  introducing  an- 
other coin.  It  is  to  be  observed  that  while 
the  spring  is  being  wound  stud  c  strikes 
against  the  front  of  lever  F  and  pushes  it  100 
out  of  the  way  without  disturbing  lever  E. 

The  reproducer  is  mounted  upon  a  carrier 
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that  is  driv^en  along  the  feed-screw  bj*  means 
of  a  partial  nut  in  the  usual  manner  and  hasa 
rearwardlj'- extending  shifting -lever  G  for 
throwing  the  reproducer  and  the  nut  into  and 
5  out  of  engagement  with  the  sound-record  and 
feed-screw,  respectively. 

II  is  a  bar  or  bail  pivoted  at  7;  It  to  the  bear- 
ing-plates A'  and  A\  The  main  portion  of 
the  bar  or  bail   is  trough  -  shaped  and  fits 

lo  around  the  end  of  the  shifting-lever  G,  so  as 
to  have  sliding  engagement  therewith.  When 
the  bail  II  is  in  its  lower  position,  the  repro- 
ducer is  lifted  away  from  the  record  and  the 
nut  from  the  feed-screw;  but  when  the  bail 

15  is  lifted  it  throws  these  parts  into  operative 
engagement  in  the  well-known  manner.  A 
spring  ir,  located  in  the  trough  of  the  bail, 
serves  to  leti'act  the  carriage,  with  the  repro- 
ducer, to  its  initial  position  when  the  nut  is 

20  released  from  the  feed-screw. 

Sound  is  conveyed  from  the    reproducer 
I  '  through  a  flexible  tube  I,  which  passes  rear- 

!     ward  ov^er  the  sound-record,  as  shown,  and 
1    has  a  telescopic  engagement  with  a  collar 

25  free  to  turn  on  a  standard  J.     The  upper  pov- 

I     tion  of   J  is  hollow  and  communicates   by 

/  means  of  an  opening  in  its  side  with  the  tube 
/.  The  end  of  standard  J  projects  through 
the  boxingthat  incloses  the  machine  and  car- 

ho  ries  tlie  horn  or  tube.     (N-ot  shown.) 

\  Referring  to  the  mechanism  for  operating 
the  bail  II,  L  (see  Figs.  2  and  4)  is  a  stud  on 
the  outer  side  of  beai'ing-plate  A\  upon  which 
turns  a  large  toothed  wheel  M  and  a  catch- 

35  lever  N.  The  upper  end  of  N  is  oifset  above 
M,  so  as  to  lie  in  the  same  x^lane  with  and  rest 
against  the  arm  of  bail  11.  Projecting  down 
from  the  arm  of  the  bail  II  is  trigger-lever  7i^, 
which  lies  between  bearing  -  plate  A''   and 

40  wheel  M.  On  M  are  two  studs  m  m',  the  lat- 
ter projecting  on  both  sides  of  the  wheel  M. 
Fast  in  plate  A^  is  a  cross-bar  O,  at  each  end 
of  which  is  a  coiled  spring,  one,  P,  being  con- 
nected to  N  and  the  other,  P',  to  H.     A  tooth  J) 

45  is  set  in  winding-shaft  B,  so  as  to  engage  the 
teeth  of  wheel  M  and  turn  the  same  one  tooth 
at  each  revolution  of  the  shaft  B. 

The  operation  of  the  parts  is  as  follows: 
While  the  machine  is  being  wound  up  each 

50  revolution  of  the  shaft  B  turns  wheel  M, 
through  tooth  &,  one  tooth  forward  in  the  di- 
rection indicated  by  the  arrow.  In  the  course 
of  winding  the  inner  end  of  the  pin  m  strikes 
against  the  end  of  the  trigger-lever  M  and 

55  pushes  it  forward,  moving  it  out  of  the  way 
of  the  nose  of  the  catch-lever  IST  against  a 
stop-pin  cv'  on  bearing-jDlate  A^  thereby  lift- 
ing bail  II  against  the  action  of  the  spring 
P'.     Spring  P  simultaneously  pulls  catch-le- 

60  ver  N  forward,  so  that  its  hook  n  engages 
with  nose  7t^,  therebj"  holding  the  bail  in  ele- 
vated position,  so  as  to  throw  the  reproducer 
and  nut  into  operative  positions.  The  stop- 
pin  a^  limits  the  play  of  the  bail  H  and  pre- 

65  vents  the  spring  of  the  motor  from  being 
wound  bej'Ond  the  jpoint  desired.  When  the 
operator  has  finished  winding  and  i*eleased 


the  handle  of  the  winding,  crank-wheel  M  is 
turned  bj^  shaft  B  in  the  opposite  direction, 
and  in  the  course  of  its  revolutions  the  other  70 
pin  m'  strikes  against  the   shoulder  n'  on 
catch-lever  N,  disengaging  the  catch-hook  n 
from  the  nose  7i^  on  bail  H,  whereupon  the 
lattei',  aided  by  spring  P',  falls,  and  thus  lifts 
reproducer  from  the  record  and  disengages  75 
the  partial  nut  from  the  screw,  thus  permit- 
ting spring  IF  to  pull  the  carriage  back  to  its 
initial  position.     A  leather  washer  G'  maybe 
used  as  a  buffer  to  prevent  shock  when  the 
spring  thus  returns  the  carriage.     Further  80 
running  of  the  machine  is  prevented  by  the  in- 
ner end  of  pin  m'  bearing  against  stop-pin  a^. 

It  will  of  course  be  understood  that  the  va- 
rious parts  are  so  i^roportioned  that  during 
the  time  necessarj'  to  reproduce  a  complete  85 
record  (while  the  reproducer  is  borne  bj'  the 
carriage  from  one  end  of  the  sound-record  to 
the  other)  wheel  M  revolves  just  far  enough 
to  carrj'  it  from  the  position  wliere  m  lies 
against  7;,^  to  where  m'  strikes  n'.  90 

To  prevent  wrenching  the  parts  or  breaking 
a  cog  when  the  winding  mechanism  is  locked 
or  f  ullj^  wound  up,  I  provide  a  friction-clutch 
between  the  crank  and  winding -shaft.  A 
barrel  R  is  fitted  to  one  end  of  the  winding-  95 
shaft  B  by  means  of  a  slot  therein  engaging  a 
pin  r  on  the  shaft  and  has  fixed  thereon  the 
XJlates  or  disks  R',  while  disks  S,  having  j)ro- 
longations  that  carrj' the  handle  T,  are  inter- 
posed between  them,  having  onlj'^  frictional  ico 
engagement  therewith,  the  amount  of  friction 
being  controlled  by  the  screw  R~.  It  will  be 
understood  that  the  frictional  engagement  is 
so  regulated  that  there  is  no  relative  move- 
ment between  the  parts  of  the  clutch  during  105 
the  normal  winding  action  of  the  crank,  but 
that  when  any  unusual  resistance  is  encoun- 
tered, as  when  the  spring  is  fully  wound  up 
or  locked,  the  clutch  slips,  and  thus  i)revents 
breakage.  no 

Having  thus  described  mjanveution,  what 
I  claim  is — 

1.  In  a  coin -controlled  graphophone  the 
combination  of  a  pivoted  controlling  -  bar 
whose  movements  throw  the  repi'oducer  into  115 
and  out  of  operative  position,  a  toothed  wheel 
having  a  projecting  lug  engaging  an  arm  on 
said  controlling-bar  atone  point  in  the  revo- 
lution of  said  wheel,  whereby  the  bar  is  tilted 

to  throw  the  reproducer  into  operative  posi-  120 
tion,  a  stop  limiting  the  throw  of  said  bar,  a 
winding-shaft  having  a  tooth  thereon  engag- 
ing said  toothed  wheel,  a  ratchet-wheel  on  said 
shaft,  a  lug  projecting  therefrom,  a  jjawl-le- 
ver  having  a  nose  on  one  end  engaging  said  125 
ratchet  and  the  other  end  in  proximity  to  a 
coin-chute,  a  j)in  on  said  pawl-lever,  a  piv- 
oted lever  engaging  said  pin  and  limiting  the 
tilting  movement  of  the  pawl-lever  and  hav- 
ing a  part  depending  in  the  path  of  the  pin  on  130 
the  ratchet-wheel,  substantiallj^  as  described. 

2.  In  a  coin -controlled  graphophone  the 
combination  of  a  driving-spring,  a  winding- 
shaft  therefor,  a  ratchet-wheel  thereon,  a  tilt- 
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ing  coin-lever  having  a  pawl-nose  engaging 
said  ratchet-wheel,  a  i^ivoted  bar  whose  move- 
ments throw  the  reproducer  of  the  grapho- 
phone  intoor  ontof  operative  position,  means 
5  limiting  the  tilting  movement  of  the  bar  in 
either  direction,  a  toothed  wheel  having  a  pro- 
jecting lugengaginga  depending  arm  on  said 
bar  at  one  point  in  the  revolution  of  said 
wheel,  a  catch  holding  saidbar  in  position  for 

ro  the  repi'oducer  to  operate,  means  on  said 
toothed  wheel  tripping  said  catch  before  the 
wheel  makes  a  complete  revolution,  a  tooth 
on  the  winding-shaft  engaging  said  toothed 
wheel,  and  means  limiting  the  turniugmove- 

15  ment  of  said  wheel  in  either  direction,  sub- 
stantially as  described. 

3.  In  a  coin  -  controlled  graphophoue  the 
combination  of  a  driving-spring,  a  winding- 
shaft  therefor,  a  coin-operated  lever  control- 

20  ling  the  winding  movement  thereof,  a  piv- 
oted bar  throwing  the  reproducer  of  the  graph- 
oi)hone  into  and  out  of  operative  position,  a 
catch  for  engaging  and  holding  said  bar  in 
operative  position,  a  toothed  wheel  having  a 

25  lug  for  engaging  an  arm  or  lever  on  said  bar 
to  throw  the  latter  into  operative  position,  a 
lug  on  said  wheel  tripping  said  catch  during 
the  reverse  revolution  of  the  wheel,  and  a 
tooth  on  the  winding  -  shaft  engaging  said 

30  wheel,  substantially  as  described. 

4.  In  a  coin  -  controlled  graphophone  the 
combination  of  a  winding-shaft,  a  pivoted  bar 
throwing  the  reproducer  of  the  graphophone 
into  and  out  of  operative  position,  a  toothed 


wheel  having  a  lug  engaging  and  throwing  35 
said  bar  into  operative  position  during  the 
winding,  a  catch  engaging  and  retaining  the 
bar  in  said  position,  a  lug  on  said  toothed 
wheel  tripping  said  catch  during  the  reverse 
movement  of  the  wheel,  and  a  tooth  on  the  40 
winding-shaft  engaging  said  toothed  wheel, 
substantially  as  described. 

5.  In  a  coin  -  controlled  graphophone  the 
combination  of  a  driving-spring,  a  winding- 
shaft  therefor,  and  coin-controlled  devices  45 
normally  locking  the  same  against  winding, 
with  means  limiting  the  winding  and  unwind- 
ing of  the  spring,  a  catch  retaining  the  re- 
producer in  operative  position  and  means  oj)- 
erated  by  the  winding-shaft  during  its  un-  50 
winding  movement  to  trip  said  catch,  substan- 
tially as  described. 

G.  In  a  coin -controlled  graphophone  the 
combination  of  a  driving-spring,  a  winding- 
shaft  therefor,  a  ratchet-wheel  on  said  shaft,  55 
a  pawl-lever  having  one  end  iu  ijroximity  to 
a  coin-chute  and  a  nose  on  the  other  end  en- 
gaging said  ratchet-wheel,  a  stop  in  position 
to  limit  the  tilting  action  of  the  pawl-lever, 
and  tripping  means  on  the  ratchet-wheel  to  60 
free  said  lever,  substantially  as  described. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscribe 
ing  witnesses. 

THOMAS  II.  MACDONALD. 

Witnes.ses: 

W.  I.  Starr, 
R.  Irwin  Smith. 
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To  all  luhom  it  may  concern: 

Be  it  known  that  I,  Edward  B.  Merriman, 
a  citizen  of  tlie  United  States,  residing  at  Bos- 
ton, in  the  county  of  Suffolk  and  State  of 
5  Massachusetts,  hare  invented  certain  new 
and  useful  Improvements  in  Megaphones,  of 
which  the  following  is  a  specification. 

My  invention  relates  to  megaphones,  and 
more  particularly  to  the  mouthpiece  and  the 

lo  rim  thereof  and  the  manner  of  attaching  them 
to  the  two  ends  of  the  body  portion  or  shell 
of  the  instrument.  Heretofore  it  has  been 
usual  to  secure  these  parts  together  by  means 
of  rivets  or  screws;  but  it  has  been  found  in 

15  practice  that  the  slight  projections  formed  on 
the  inner  surface  of  the  body  portion  of  the 
magaphone  by  the  heads  or  ends  of  the  rivets 
or  screws  are  sufficient  to  impair  the  acoustic 
properties  of  the  instrument,  the  interior  of 

20  which  should  be  as  smooth  and  unbroken  as 
possible  in  order  to  secure  the  best  results  in 
its  use. 

Islj  present  invention  provides  a  mega- 
phone which  has  its  parts  so  constructed  and 

25  united  as  to  remedy  the  above  defect  and 
which  at  the  same  time  is  simple  of  construc- 
tion and  of  great  strength  and  durability. 

A  megaphone  made  in  accordance  with  my 
invention  is  shown  in  the  accompanying draw- 

30  ings,  in  which— 

Figure  1  is  a  side  elevation  of  the  complete 
instrument.  Fig.  2  is  an  enlarged  section  of 
the  mouthpiece  and  adjacent  parts,  taken  on 
the  line  2  2  in  Fig.  1.     Fig.  3  is  an  enlarged 

35  section  of  the  rim  and  adjacent  parts,  taken 
on  the  line  3  3  in  Fig.  1.  Fig.  4  is  a  view 
similar  to  Fig.  3,  showing  a  slight  modifica- 
tion. Fig.  5  is  a  central  section  of  the  mouth- 
piece proper;  and  Fig.  6  is  a  detail  of  the 

40  rim,  showing  these  parts  as  they  appear  be- 
fore they  are  secured  to  the  body  portion  of 
the  instrument. 

The  body  portion  of  my  megaphone  con- 
sists of  a  conical  tube  2  of  the  usual  or  any 

45  approved  construction,   it  being   ordinarily 

made  of  leather-board,  chemical  fiber  board, 

or  analogous  material,  although  I  have  used 

metal  for  the  purpose. 

The  mouthpiece  proper  consists  of  a  cup- 

50  shaped  portion  3,  provided  with  a  short  tubu- 
lar extension  4,  which  is  made  of  metal  of 
medium  softness,   preferably  brass,  and  is 


originally  cylindrical,  as  shown  in  ¥\.g.  5,  and 
in  conjunction  with  the  above  partslprovide 
a  conical  metallic  tube  5,  which  is  somewhat  55 
longer  than  the  tubular  extension  4  and  is 
made  of  such  size  and  taper  that  it  will  fit 
closely  around  the  small  end  of  the  body  por- 
tion 2.  These  parts  are  assembled  hy  slip- 
ping the  tube  5  over  the  small  end  of  the  body  60 
2  and  then  inserting  the  tubular  extension 

4  within  these  parts,  after  which  said  exten- 
sion 4  is  expanded  by  suitable  means  to  fib 
tightly  against  the  inner  surface  of  the  body 
portion  2.  This  expansion  is  of  course  ulti-  65 
mately  resisted  by  the  tube  5,  the  result  be- 
ing that  the  body  portion  2  is  very  tightly 
clamped  and  securelj'  held  between  said  tube 

5  and  the  extension  4.  As  thus  constructed 
and  combined  these  parts  are  obviousl}^  inca-  70 
pable  of  separation  without  destroying  one  or 
more  of  them,  and  at  the  same  time  the  inner 
surface  of  the  megaphone  is  rendered  smooth 
and  free  from  any  projections  whatever.  At 
the  opposite  or  large  end  of  the  body  por-  75 
tion  of  a  megaphone  it  has  been  customary 

to  attach  a  stiffening  and  strengthening  rim 
of  wood  or  metal.  My  improved  rim  6  con- 
sists of  a  strip  of  metal  folded  lengthwise  to 
provide  a  groove  7  for  the  reception  of  the  So 
edge  of  the  body  portion  2,  and  further  pro- 
vided with  a  bead  8  along  its  outer  edge, 
which  I  prefer  to  form  by  turning  the  edge  of 
the  strip  inward,  as  shown  in  Figs.  3,  4,  and 
6.  I  also  prefer  to  insert  a  wire  9  within  the  85 
small  tube  which  forms  the  bead  8,  thereby 
increasing  the  strength  and  stiffness  of  the 
rim ;  but  this  wire  may  be  omitted  if  desired, 
as  shown  in  Fig.  4,  as  the  bead  8  itself  greatly 
stiffens  the  rim.  The  rim  6  is  secured  to  the  90 
body  portion  2  by  inserting  the  latter  within 
the  groove  7  and  then  forcing  the  inner  por- 
tion of  the  rim  outward  against  the  inner 
surface  of  the  body  portion  until  the  latter 
is  firmlj^  pressed  against  the  outer  portion  95 
of  the 'rim  and  securely  clamped  in  place. 
It  will  be  seen  that  the  outer  portion  of  the 
rim  is  perpendicular,  or  approximately  so,  to 
its  diameter,  so  that  with  respect  to  the  ta- 
per of  the  body  portion  2  a  depression  is  100 
formed  between  the  bead  8  and  the  bottom 
of  the  groove  7,  as  indicated  at  10,  and  the 
inner  portion  of  the  rim  should  be  of  such 
width  as  to  reach  about  to  the  middle  of  said 
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depression,  so  that  in  the  operation  of  secur- 
ing theriui  to  the  body  portion  the  substance 
of  the  latter  is  forced  bj^  the  inner  edge  of  the 
rim  into  the  depression,  being  bent  slightly 
5  outward  under  the  bead  8.  In  this  manner  a 
very  firm  union  of  these  parts  is  secured. 

My  megaphone  as  above  constructed  is  ex- 
ceptionally strong  for  its  weight  and  has  a 
smooth  finish  on  both  its  exterior  and  its  in- 

lo  terior,  which  improves  its  appearance  as  well 
as  its  acoustic  qualities.  It  will  be  noted, 
also,  that  both  the  rim  and  the  mouthpiece 
are  firmly  united  to  the  body  portion  at  every 
point  of  contact  therewith  instead  of  being 

15  united  at  isolated  points  only,  as  by  rivets, 
so  that  said  body  portion  cannot  be  forced 
either  inward  or  outward  away  from  the  rim 
or  mouthpiece  at  any  point.  Hence  it  re- 
sults that  it  is  practically  impossible  for  the 

20  parts  of  the  instrument  to  become  separated 
from  one  another,  thereby  still  further  im- 
proving upon  those  prior  megaphones  which 
have  their  parts  riveted  or  screwed  together, 
in  which  the  rivets  or  screws  often  work  loose 

25  and  have  not  infrequently  been  torn  out  of 

the  shell  under  the  rough  usage  to  which 

these  instruments  are  liable  to  be  subjected. 

I  claim  as  my  invention — 

1.  In  a  megaphone,  the  combination  with 

30  a  conical  body  portion  of  an  external  collar 


fitted  to  the  small  end  thereof,  and  a  mouth- 
piece having  a  tubular  extension  inserted 
within  said  body  portion  and  expanded  tightly 
against  the  same. 

2.  In  a  megaphone,  a  i*im  for  the  large  end  35 
thereof  comprising  a  strip  of  sheet  metal  fold- 
ed to  form  a  groove  for  the  reception  of  the 
edge  of  the  megaphone  and  having  its  outer 
edge  turned  inward  to  form  a  strengthening- 
bead,  thereby  forming  a  depression  beneath  40 
said  bead,  for  the  purpose  set  forth. 

3.  In  a  megaphone,  the  combination  with 
the  body  portion  2  of  the  rim  6  provided  with 
the  groove  7  and  bead  8,  forming  a  depres- 
sion 10  into  which  said  body  portion  is  forced  45 
by  pressing  outward  the  inner  edge  of  said 
rim. 

4.  In  a  megaphone,  the  combination  with 
the  body  portion  2  of  the  rim  6  provided  with 
the  groove  7  in  which  the  edge  of  said  body  50 
portion  is  clamped,  said  rim  having  also  a 
bead  8  containing  a  wire  9. 

In  testimony  whereof  I  have  hereunto  sub- 
scribed my  name  this  11th  day  of  August, 
1898. 

EDWARD  B.  MERRIMAN. 

Witnesses: 

E.  D,  Chadwick, 

E.  B.  TOMLINSON. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citizen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  conntyof  Essex  and  State  of 
5  New  Jerse}^  have  invented  a  certain  new  and^ 
useful  Improvement  in  Phonographs,  (Case 
No.  889,)  of  which  the  following  is  a  specifica- 
tion. 

My  invention   relates  to  phonograph  -  re- 

lo  corders  and  reproducers;  and  it  consists  in 
means  for  enabling  the  recorder  or  reprodiacer 
to  operate  satisfactorily  notwithstanding  ir- 
regularities or  eccentricities  which  are  some- 
times found  in  the  surface  of  the  phonogram- 

15  blanks  owing  to  imperfections  in  their  manu- 
facture Qr  to  warping  after  manufacture. 
-  The  invention  is  based  upoa  the  disclo- 
sures  of   my  caveat   No.   Ill,  (Official  No. 
'147     10,308,)  filed  October  26,  1888. 

20  In  the  accompanying  drawings,  Figure  1  is 
a  sectional  view  and  partial  elevation  of  a 
phonograph  embodying  my  invention.  Fig. 
2  is  a  top  view  of  the  same.  Fig.  3  is  a  view 
similar  to  Fig.  1  of  a  modified  form.     Fig.  4 

25  is  a  top  view  of  the  form  shown  in  Fig.  3. 
Fig.  6  is  a  view  similar  to  Fig.  1,  illustrating 
in  exaggerated  form  the  bodily  movemetits 
of  the  recorder  or  repi'oducer  to  compensate 
for  eccentricities  of  the  phonogram-blank. 

30  Referring  to  Fig&.  1,  2,  and  5,  1  is  the  pho- 
nograph-shaft, 2  the  phonograph -cylinder, 
and  8  the  phonogram-blank. 

4  is  the  guide-rod  upon  which  the  recorder 
or  reproducer  carrying  arm  5  is  mounted,  so 

35  that  such  arm  can  be  swung  upon  said  rod 
to  lift  the  recorder  or  reproducer  off  of  the 
blank  and  so  that  said  arm  can  be  moved  lon- 
gitudinally on  said  rod  by  the  feeding  mech- 
.'inism  of  the  phonograph,  as  will  be  well  un- 

40  derstood.  The  carrying-arm  5  prqjects  for- 
ward overthe  phonograph-cylinder  and  at  its 
forward  free  end  rests  upon  the  guide-bar  6, 
upon  which  it  slides  in  the  operation  of  the 
phonograph.     Its  bearing  on  the  guide-bar  6 

45  may  be  made  adjustable  by  means  of  a  thumb- 
screw. Overthe  phonograph-cylinderthe  car- 
rying-arm 5  is  opened  out  into  the  form  of  a 
ring  5'^,  in  which  the  recorder  or  reproducer 
is  pivoted,  so  that  the  recording  or  reproduc- 

50  ing  point  .will  rest  directly  by  the  weight  of 
the  entire'  recorder  or  reproducer  (counter- 
balanced so  far  as  may  be  necessary)  upon 


the  blank  or  record.     The  recorder  or  re- 
producer consequentlj'  has  a  floating  action 
and  rises  and  falls  bodily  to  compensate  for  55 
eccentricities  of  the  blank,  as  illustrated  in 
exaggerated  form  in  Fig.  5,  while  the  inertia 
of  the  recorder  or  reproducer  is  such  that 
with  respect  to  the  minute  elevations  and 
depressions  which  constitute  the  sound-rec-  60 
ord  its  position  is  alwaj's  fixed  and  the  move- 
ments produced  by  the  sound-waves  in  re- 
cording or  by  the  sound-record  in  reproduc- 
ing are  communicated  to  the  diaphragm  and 
point  without  producing  any  bodily  move-  65 
mrent  of  the  recorder  or  reproducer. 

7  is  the  recording  or  reproducing  point, 
shown  as  pivoted  at  8  to  the  diaphragm-ring 
10  and  operatively  connected  with  the  dia- 
phragm 9.  Said  diaphragm  is  mounted  in  the  70 
ring  or  frame  10  in  the  ordinary  manner. 
The  diaphragm-ring  10  is  secured  to  the  lever 
11,  which  is  pivoted,  at  13  to  the  carrying- 
arm.  The  lever  11  has  an  adjustable  weight 
12  upon  it,  which  maybe  adjusted  to  bal-  75 
ance  more  or  less  completely  or  actually  over- 
balance the  weight  of  the  recorder  or  repro- 
ducer. To  secure  a  finer  adjustment,  a  spring 
17  may  be  provided,  extending  from  an  arm 
14  on  the  lever  11  to  a  post  15  on  the  ring  5"  80 
of  the  carrying-arm  5.  The  spring  17  is  ca- 
pable of  being  adjusted  by  a  thumb-screw 
16,  and  the  tension  of  that  spring  tends  to 
throw  the  recorder  or  reproducer  toward  the 
surface  of  the  blank  or  record.  85 

In  the  modification  shown  in  Figs.  8  and  4 
the  diaphragm-ring  is  secured  to  a  lever  15, 
which  is  pivoted  on  the  forward  end  or  finger- 
piece  5''  of  the  carrjing-arm.  From  this  fin- 
ger-piece rises  the  standard  18,  to  which  the  90 
lever  15  is  connected  by  means  of  the  balanc- 
ing-spring 17.  -I  In  this  instance  the  spring 
tends  to  lift  the  recorder  or  reproducer  off  of 
the  surface  of  the  blank  or  record,  while  the 
weight  of  the  recorder  or  reproducer,  which  is  95 
not  completelycounterbalanced  by  the  spring, 
causes  the  recording  or  reproducing  point  to 
engage  with  the  blank  or  record.  A  speak- 
iiig  or  listening  tube  19  is  supported  by  an 
arm  or  standard  20,  which  is  mounted  on  {.he  100 
carrying-arm  5.  The  end  of  the  tube  19,which 
enters  the  neck  of  the  diaphragm-ring  10,  is 
smaller  in  diameter  than  the  opening  in  the 
neck.     The  speaking  or  listening  tube  19  is 
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thtTS  supported  Independently  of  the  vecbrder 
or  reproducer,  so  that  the  recorder  or  repro- 
ducer is  not  reta,rded  in  its  movement  by  the 
weight  of  the  tube.  The  tube  19  and  its  sup- 
port are  shown  only  in  connection  with  Figs. 
3  and  4;  but  it  will  be  understood  that  the 
tube  will  be  supported  in  the  same  manner 
for  the  form  of  recorder  or  reproducer  shown 
in  Figs.  1,  2,  and '5. 
What  I  claim  is — 

1.  In  a  phonograph,  the  combination  with 
the  phonograph-cylinder,  of  a  carrying-arm 
pivoted  on  a  guide-rod  in  rear  of  the  cjdinder 
and  projecting  over  the  cylinder  to  a  guide- 
rest  in  front  thereof,  and  a  recorder  or  repro- 
ducer pivotally  supported  by  the  carrying- 
arm  and  having  the  recording  or  reproducing 
point  resting  directly  upon  the  blank  or  rec- 
ord, whereby  the  recorder  or  reproducer  is 
moved  bodily  by  eccentricities  in  the  blank 
or  record  surface,  substantial!}'  as  set  forth. 

2.  In  a  plionograph,  the  combination  with 
the  phonograph-cylinder,  of  a  carrying-arm 
pivoted  on  a  guide-rod  in  rear  of  the  cylinder 
and  projecting  over  the  cylinder^ to  a  guide- 
rest  in  front  thereof,  a  recorder  or  reproducei" 
pivotally  supported  by  the  carrying-arm  and 
having  the  recording  or  reproducing  point 


resting  directly  upon  the  blank  or  record, 
wherebj'  the  recorder  or  reproducer  is  moved  30 
bodily  by  eccentricities  in  the  blank  or  rec- 
ord surface,  and  balancing  devices  for  coun- 
terbalancing the  excessive  weight  of  the  re- 
corder or  reproducer,  substantially  ks  set 
forth.  35 

3    In  a  phonograph,  the  combination  with 
the  phonograph-cylinder,  of  a  carrying-arm 
pivotally  supported  on  a  guide  rod  in  rear  of 
the  cylinder  and  projecting  over  the  cylinder 
and  resting  on  a  guide-rest  at  its  forward  free  40 
end,  a  recorder  or  rej)roducer  pivotally  sup- 
ported by  the  carrying-arm  and  having  the 
recording  or  reproducing  point  resting   di- 
rectly upon  the  blank  or  i-ecord,  such  recorder     ■ 
or  reproducer  moving  bodily  to  compensate  45 
for  eccentricities  of  the  blank  or  record  sur- 
face, and  a  speaking  or  listening  tube  sup- 
ported independently  of  the  recorder  or  re- 
producer so  as  not  to  interfere  with  its  bodily 
movements,  substantially  as  set  forth.  50 

This  specification  signed  and  witnessed  this 
1st  day  of  December,  1890. 

TilOS.  A.  EDISON. 

Witnesses: 

John  F.  Randolph, 
W.  Pelzer. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  II.  Macdon- 
ALD,  of  Bridgeport,  Connecticut,  have  in- 
vented a  new  and  useful  Imiirovement  in 
5  Sound-Reproducers  for  Gi-aphophones,  which 
improvement  is  tuWy  set  forth  in  the  follow- 
ing specification. 

This  invention  relates  to  the  construction 
of  graphophone-reproducers  of  the  general 

10  form  illustrated  in  Patent  No.  527,755,  granted 
to  me  October  16, 1894.  This  reproducer  con- 
sists of  a  tubular  stem  having  on  one  end  a 
circular  chambered  head  in  which  the  dia- 
phragm is  seated,  the  stj'lus  being  carried  on 

15  an  arm  pivoted  at  one  side  of  the  head.  The 
reproducer  as  a  whole  is  connected  to  its  sup- 
port by  a  universal  joint  and  rests  by  grav- 
ity upon  the  sound-record.  It  is  essential 
that  the  instrument  have  perfect  fi-eedom  of 

20  motion  within  certain  limits  in  order  that  it 
may  be  automatically  guided  bj'  the  fine 
thread-like  groove  of  the  sound-record,  and 
this  essential  conditian  is  determined  hy  the 
character  of  the  connecting-joint,  the  weight 

25  of  the  reproducer  as  a  whole,  and  the  angle 
of  inclination  at  which  it  operates.  The  char- 
acter of  the  material  of  which  the  body  and 
head  of  the  reiDroducer  are  made  has  an  im- 
portant influence  upon  the  operation  of  the 

30  reproducer  iu  the  reproduction  of  sounds,  and 
verj^  many  materials  have  been  tried  for  this 
purpose.  The  head  of  the  reproducer  has 
not  onlj^  to  perform  the  mechanical  office  of 
supporting  the  diaphragm,  but  its  sonorous 

35  or  resonant  properties  are  liable  to  modify 
the  character  of  the  vibrations  set  up  iu  the 
atmosphere.  In  operation  it  floats  upon  the 
tablet  and  is  not  rigidly  held.  Moreover,  the 
reproducer  as  a  whole  must  be  sufficiently 

40  mobile  to  follow  promptlj!"  the  irregularities 
of  the  tablet  without  producing  false  vibra- 
tions of  the  diaphragm  abd  sufficiently  heavy 
to  bear  with  the  proper  amount  of  pressure 
on  the  tablet.    Heretofore  the  material  which 

45  has  been  found  best  adapted  to  meet  these 
various  conditions  has  been  hard  rubber,  and 
graphophone-reproducers  have  uniformly  for 
many  years  past  been  made  of  this  material. 
In  attempting  to  use  metals  for  this  purpose, 

50  such  as  brass,  the  additional  weight  had  to 


be  compensated  by  lessening  the  angle  of  in- 
clination, and  it  was  found  that  the  repro- 
ducer operated  sluggishlj'and  that  the  repro- 
duction was  inferior.  1  have  found  that  a 
distinct  improvement  iu  the  quality  of  the  55 
I'eproduced  sound  is  secured  b}'  constructing 
the  reproducer-head  of  aluminium.  This  is 
due  in  part  to  the  lightness  and  other  phys- 
ical characteristics  of  the  metal,  which  adapt 
it  perfectly  to  the  conditions  found  to  be  im-  60 
portant  iu  the  operation  of  the  floating  re- 
producer. It  is,  however,  due  largely  to  the 
sonorous  or  resonant  j)roperties  of  the  metal, 
on  account  of  which  I  have  found  that  the 
aluminium  reproducer-head,  while  adjusting  65 
itself  promptly  and  jDerfectly  to  the  sound- 
record,  preserves  faithfully  and  transmits 
without  distortion  or  addition  of  foreign  vi- 
brations the  characteristic  atmospheric  vi- 
brations corresponding  to  the  recorded  70 
sounds.  Furthermore,  it  is  found  that  the 
reproduced  sounds  have  a  firmness  and  fine- 
ness of  tone  which  have  not  been  obtained 
with  ijrevious  types  of  reproducer.  As.  com- 
pared with  the  hard-rubber  reproducer  (with  75 
which  the  best  results  have  been  obtained 
prior  to  this  invention)  aluminium  has  not 
only  lightness,  which  was  one  of  the  rea- 
sons that  led  to  the  use  of  rubber,  but  it 
has  lightness  combined  with  mass  of  metal,  80 
which  has  an  important  influence  upon  the 
quantity  aud  quality  of  the  tone.  Further- 
more, aluminium  is  not  susceptible  to  atmos- 
pheric influences,  aud  hence  permanently 
maintains  its  form.  It  is  much  easier  to  as-  85 
senible  and  holds  the  diai:)hi'agm  in  a  per- 
fectlj-  level  condition  at  all  times  without  any 
cramp  whatever.  This  is  a  verj^  important 
consideration.  There  has  always  been  found 
to  be  a  great  variation  in  the  performance  of  90 
different  rubber  reproducers  though  appar- 
entl}^  identical  in  coristruction.  A  slight  ir- 
regularit}^  in  the  seat  of  the  diaphragm,  pro- 
ducing an  imperceptible  departure  from  a 
plane  surface,  would  affect  materially  the  re-  95 
production  of  the  sounds.  With  the  alumini- 
um reproducer  it  is  found  that  the  results  as 
to  sonorous  reproductions  with  different  re- 
producers are  practically  uniform.  Finally 
the  improvement  has  the  further  advantage  100 
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that  the  parts  can  he  made  perfectly  inter- 
changeable. 

In  the  accompanying  drawings,  which  form 

part  of  this  specification,  Figui-e  1  rejjresents 

5  in  vertical  section  a  reproducer  constructed 

in  accordance  with  the  invention.     Fig.  2  is 

an  elevation  thereof. 

The   reproducer  is  composed  of  a  cham- 
bered head  A  on  the  end  of  a  tubular  stem  or 

ro  bodj-  B,  the  latter  being  in  operation  swiv- 
eled  to  the  tubular  socket  C,  which  is  con- 
nected by  a  bf^H-and-socket  joint  c  to  the  tu- 
bular sound-conveyer  D.  The  diaphragm  cZ 
(preferably  of  glass)  is  seated  in  the  annular 

IS  head  A  between  two  packing-rings  a  a,  of  rub- 
ber or  other  suitable  material,  and  retained 
in  place  bj^  a  ring  e,  screw-threaded  on  its 
periphery  for  engagement  with  correspond- 
ing threads  on  the  interior  of  a  depending 

20  flange  a'  on  head  A.  The  stylus/ is  carried 
by  an  arm/',  and  the  reproducer  as  a  whole 
rests  by  gravity  upon  the  record-tablet  6. 

According  to  the    i^resent  invention   the 
head  A  and  stem  or  body  B  of  the  reproducer 

25  are  made  of  aluminium  and  preferably  in  one 
inece,  though  the  benefits  of  the  invention  to 


a  partial  extent  may  be  obtained  by  forming 
the  head  alone  of  aluminium. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters  30 
Patent,  is — 

1.  A  graphophone  sound-reproducer  having 
a  chambered  head  formed  of  aluminium  and 
a  diaphragm  seated  therein,  substantially  as 
described.  35 

2.  A  sound-reproducer  having  a  chambered 
head  and  a  tubular  stem  or  body  formed  of 
aluminium,  and  a  diaphragm  seated  in  the 
head,  substantially  as  described. 

3.  Asouud-reproducerloosely  mounted  and  40 
adapted  to  rest  by  gravitj'  upon  the  record- 
tablet,  said  reproducer  having  a  stem  and 
chambered  head  of  aluminium,  and  a  dia- 
]Dhragm  seated  in  said  head,  substantially  as 
described.  45 

In  testimou3^  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  II.  MACDGNALD. 
Witnesses: 

M.  A.  FOGO, 
M.  K.  Spear. 
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SPECIFICATION  forming  part  of  Letters 

Application  filed  Jane  1, 1898, 

To  all  wlhoin  it  Dutuj  concerti,: 

Be  it  known  that  I,  Charles  G.  Conn,  a 
citizen  of  the  United  States,  and  a  I'esident 
of  Elkhart,  iuthecounty  of  Elkhart  and  State 
5  of  Indiana,  have  invented  certain  new  and 
useful  Improvements  in  Graphoi)hones,  of 
which  the  following  is  a  specification. 

Mj'  i  nvention  relates  to  that  class  of  grapho- 
l)hones  commonly  called  "gramophones,"  he- 
ro ing  designed  more  particularly  for  the  pur- 
pose of  pi'oducing  or  reproducing  from  sound- 
records  upon  flat  rotary  disks  or  platens;  and 
my  invention  consists  in  certain  novel  fea- 
tures of  construction,  which  will  hereinafter 

15  be  fully  described,  and  particularly  pointed 
out  in  the  claims. 

One  object  of  my  invention  is  to  improve 
the  driving  mechanism,  whereby  it  is  better 
adapted  to  impart  a  constant  speed  to  the  ro- 

2o  tating  platen  and  permitting  said  plate  to  be 
regulated  at  will  and  to  simultaneouslj'  im- 
part to  the  recording  or  reproducing  instru- 
ment a  movement  across  the  record  corre- 
sponding accurately  with  the  revolution  of 

25  the  platen  in  a  manner  that  will  retain  the 
stylus  in  the  proper  position  to  form  the  spi- 
ral groove  in  recording  or  to  retain  the  stylus 
in  the  grooves  of  the  record  when  repi-oducing. 
A  further  object  is  to  provide  a  sound-box 

30  communicating  with   and  delivering  vibra- 
tions simultaneously  from  both  sides  of  the 
diaphragm,  wherebj^  the  quality  and  quantitj' 
of  the  produced  tones  are  inagnified  twofold. 
A  further  object  is  to  provide  a  special  form 

35  of  amplifyiug-bell,  whereby  the  sound  is  de- 
livered from  the  opposite  sides  of  the  dia- 
phragm to  the  best  advantage,  this  object 
being  attained  bj-  employing  either  a  double 
or  single  bell,  through  which  the  sound  is 

40  "blended  and  delivered  in  a  combined  or  uni- 
tary volume. 

A  further  object  relates  to  the  use  of  the 
discharging-bell  as  an  arm  or  mounting  by 
which  to  supi)ort  the  sound-box  over  the 

45  mounting,  by  which  it  is  fed  across  the  i-ec- 
ord,  and  to  provide  si  mj)le  and  effective  means 
for  mounting  these  parts  in  their  proper  re- 
lations, wherebj'  the  stylus  is  properly  fed 
during  the  operation  of  the  machine,  but  may 

50  nevertheless  be  moved  manually  backward 
and  forward  over  the  record  at  will  or  lifted 
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awaj'  from  the  record  when  it  is  desired  to  re- 
move the  i)laten. 

A  further  object  is  to  improve  the  means 
for  recording  vibrations  of  the  diaphragm  or  55 
for  reproducing  in  the  diaphragm  the  record 
of  such  vibrations — that  is  to  say,  to  provide 
an  improved  mounting  for  the  stylus, where' 
bjMtis  held  in  position  with  sufficient  rigidity 
to  insure  its  accurate  retention  in  the  groove  60 
of  the  record,  but  at  the  same  time  to  allow 
it  a  vibration  lateral  to  the  line  of  feed  and 
direct!}-  transverse  to  the  diapiiragm  to  be 
vibrated,  oi-,  in  other  words,  in  the  direction 
of  the  vibration  to  be  produced  without  the  65 
necessity  of  using  intermediate  levers  or  con- 
nections.    This  object  is  accomplished  in  the 
main  by  employing  a  torsion-spring  before 
the  stj'lus-bar,  the  same  being  preferablj^  in 
the  form  of  a  plate  projecting  transversely  70 
from  the  stylus-bar  and  having  a  reduced 
l)ortion  to  which  the  stylus-bar  is  connected, 
whereby  the  necessarj^  resiliencj^  is  obtained. 

The  several  objects  of  mj' invention, as  well 
as  the  various  novel  features  of  construction  75 
instrumental  to  the  carrying  out  of  the  sev- 
eral objects,  will  be  fuUj^  understood  upon 
reference  to  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  perspective  view  of  a  com-  80 
plete  machine  constructed  in  accordance  with 
my  present  invention,  the  parts  being  in  the 
positions  assumed  during  operation  of  the 
machine,  the  side  of  the  inclosing  box  be- 
ing removed  to  disclose  the  driving  mechan-  85 
ism.     Fig.  2  is  a  similar  view  from  the  op- 
posite  side,    showing  the   mounting  of  the 
amplifying-bell,  whereby  it  is  permitted  to 
fold  up  out  of  the  way  when  it  is  desired  to 
wind  the  machine  or  to  exchange  the  platen.  90 
Fig.  3  is  a. similar  vie\v  showing  the  amplify- 
ing-bell detached.     Fig.  4  is  a  plan  of  the 
driving  mechanism  employed  for  imparting 
rotary  movement  to  the  platen  and  feeding 
the  stylus  across  the  record.     Fig.  5  is  a  Ion-  95 
gitudinal   section  through  the  reproducing 
mechanism.     Fig.  G  is  a  vertical  axial  section 
of  the  sound-box  and  the  stylus.     Fig.  7  is  a 
perspective  view  showing  the  parts  of  the 
sound-box,  stylus,  and  stylus-spring  segre-  100 
gated. 

Referring  to  Figs.  1,  2,  and  4, 1  represents  a 
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suitable  base  or  bed  upon  which  the  machine 
is  mounted,  and  2  an  inclosing  ease  or  hous- 
ing for  the  machine.  These  parts  may  be  of 
any  suitable  construction  and  arrangement 
5  or  even  omitted  without  affecting  my  inven- 
tion. 3  is  a  bed-plate  upon  which  the  driving 
mechanism  is  mounted.  Said  mechanism 
consists  of  a  driving-spring  4,  carrying  an  up- 
per driving-wheel  5,  which  is  geared  to  the 

lo  pinion  6  on  the  main  spindle  7,  which  receives 
a  plate  8  for  the  platen.  The  platen  is  rep- 
resented at  9,  and  it  may  be  secured  in  place 
by  a  bur  or  nut  10  on  the  upper  end  of  spin- 
dle 7.     The  spindle  is  preferablj^  provided 

15  with  a  ball-bearing  11,  with  an  adjustable 
cone  12,  whereby  the  accuracy  of  the  spindle 
may  be  maintained  for  the  obvious  purpose 
of  improving  the  quality  of  the  work  of  the 
machine.     At  its  lower  end  the  spindle  7  car- 

20  ries  a  multiplying-wheel  13,  which  meshes 
with  a  pinion  14  on  a  governor-shafc  15.  The 
governor  -  weights  IG  have  their  spring  17 
suitably  connected  with  the  hub  18  of  fric- 
tion-disk 19,  while  beneath  the  disk  19  there 

25  is  mounted  a  brake-shoe  20  in  such  position 
that  when  the  governor-balls  16  expand  by 
abnormal  speed  of  the  motor  the  disk  19  will 
be  drawn  down  upon  the  shoe  20  and  the  mo- 
tor will  be  retarded  bj'  the  resulting  friction, 

30  so  that  the  speed  will  be  maintained  at  a  uni- 
form rate.  The  brake-shoe  20  is  pivoted  at 
21  and  receives  at  its  outer  end  an  adjusting- 
screw  22  for  the  purpose  of  changing  the  po- 
sition of  the  shoe  20,  and   consequently  the 

35  degree  of  expansion  allowed  in  the  governor- 
weights  before  the  frictional  retardation  will 
result.  The  set-screw  22  thereby  becomes 
the  means  of  accurately  adjusting  the  speed 
of  the  machine.     In  order  to  better  fix  the 

40  shoe  20  to  its  adjusted  position,  a  wedge  23 
extends  between  the  outer  arm  of  the  brake- 
shoe  20  and  the  upper  plate  2-4  of  the  motor, 
so  that  the  arm  of  the  brake-shoe  may  be 
clamped  upon  said  wedge  and  the  parts  held 

45  firmly  to  adjustment.  A  set-screw  25,  shoul- 
dered against  the  outer  casing  2  of  the  ma- 
chine and  threaded  into  the  wedge  23,  af- 
fords a  convenient  means  for  adjusting  the 
latter  beneath  the  arm  of  the  brake-shoe. 

50  The  upper  end  of  the  governor-shaft  15  may 
be  held  in  position  by  a  pin-bearing  26'  in  a 
bracket  26. 

By  referring  to  Fig.  2  it  will  be  seen  that 
the  spring-motor  is  wound  by  an  arbor  27, 

55  carrying  a  winding-wheel  28,  which  meshes 
with  a  driving-wheel  29  on  the  lower  end  of 
winding-shaft  30,  which  carries  the  upper 
winding-wheel  5,  already  referred  to.  A  dog 
and  ratchet  31  may  be  provided  between  the 

60  spring-shaft  and  its  driving-wheels  in  the 
usual  manner.  The  lower  driving-wheel  29 
of  the  spring-motor  meshes  with  a  reducing- 
gear  32,  the  pinion  33  of  which  meshes  with 
a  second  reducing-wheel  34,  whose  pinion  35 

65  engages  a  segmental  rack  36  upon  a  post  37. 
The  gearing  thus   interposed   between   the 


spring-shaft  30  and  the  post  37  is  such  that  a 
rotary  movement  less  than  a  revolution  will 
be  imparted  to  the  post  37  at  each  time  the 
motor  is  allowed  to  rtm.     The  driving  raech-  70 
anism  between  the  spring  and  the  post  37 
bears  a  fixed  and  constant  relation  to  mech- 
anism existingbetween  said  spring-motor  and 
the  rotary  spindle  7.     Said  spindle  7  and  post 
37  are  thereby  moved  in  a  fixed  ratio,  and  75 
they  are  controlled  by  the  same  governor,  so 
that  the  transverse  or  feeding  movement  of 
the  stylus  will  always  bear  the  proper  rela- 
tion to  the  record  upon  the  platen  at  what- 
ever rate  the  latter  may  be  rotated.     It  will  80 
be  also  seen  from  the  construction  described 
that  not  only  is  the  stylus  fed  across  the  rec- 
ord proportionately  to  the  revolution  of  the 
latter,  but  the  post  is  always   returned  to 
starting  position  by  the  act  of  winding  the  85 
motor,  so  that  the  feed  is  alwaj'S  ready  with- 
out requiring  special  attention  of  the  operator 
to  this  part  of  the  mechanism.     The  connec- 
tion between  the  segment  36  and  post  37  is 
made  through  the  medium  of  the  hub  36''  on  90 
the  segment,  in  which  the  post  37  is  inserted, 
and  a  binding-screw  36'',  which  is  threaded 
into  the  hub  and  impinges  against  the  cylin- 
drical face  of  the  spindle.     By  this  means  the 
above -described  driving  and  return  move-  95 
ments  may  be  imparted  to  the  spindle  through 
the  segment;  but  at  the  same  time  the  con- 
nection is  a  frictional  one  and  it  provides  for 
slipping  between  these  parts  in  the  event  that' 
resistance  is  offered  to  the  swinging  move-  10 
ment  of  the  stylus — such,   for  instance,  as 
might  arise  from  irregularities  of  the  record. 
This  slip  connection  also  enables  me  to  return 
the  stylus  to  the  starting-point  for  repeating 
without  stopping  the  motor  of  the  machine  10 
and  rewinding  when  it  is  desired  to  repeat  a 
record. 

Having  thus  described  means  for  producing 
a  constant  rotary  movement  to  a  record-platen 
as  well  as  means  for  regulating  the  revolution  1 1 
thereof  and  simultaneously  producing  move- 
ment in  the  post  which  will  swing  the  sound- 
record  or  reproducing  mechanism  across  the 
record  at  a  rate  bearing  an  unchangeable  rela- 
tion to  the  rotation  of  the  record,  I  will  now  11 
proceed  to  describe  the  improved  mechanism 
for  recording  and  reproducing  sound  and 
which  is  adapted  to  be  mounted  ujion  the  post. 

38  represents  the  sound-box,  which  is  pref- 
erably of  solid-metal  construction  and  pro-   12 
vided  with  a  recess  39,  forming  a  sound-cham- 
ber on  one  side  of  the  diaphragm,  and  with  a 
ledge  40,  that  receives  the  diaphragm  41, with 
an  interposed  washer  42,  while  the  outer  plate 
43,  with  an  interi^osed  washer  44,  clami^s  said  1 2 
diaphragm  upon  the  ledge  40  and  forms  a 
sound-chamber  39"'  on  the  other  side  of  said 
diaphragm.  The  diaphragm  is  thus  held  in  the 
sound-box  with  sound-chambers  on  both  sides 
of  it,  which  receive  vibrations  from  the  dia-  13 
phragm  alike  in  quality  and  strength  of  tone. 
Communication  with  the  respective  sides  of 
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the  diaphragm  is   established   through   the 
tubes  4G  46^,  carried,  respectiv^ely,  by  the  box 
38  and  a  cap  43. 
47  represents  the  stylns-bar,  tlie  upper  end 
5  of  which  is  secured  to  the  diaphragm  at  48 
in  a  manner  well  known  in  inacliines  of  this 
character,  while  said  stylus-bar  is  supported 
by  a  peculiarly-formed  spriug-plate  49,  at- 
^     tached  to  the  lower  side  of  the  box  38  by 

lo  screws  50.     The  construction  of  the  spring- 
plate  49  is  shown  more  clearly  in  Fig.  7,M-here- 
in  it  will  be  seen  it  consists  of  a  main  bar  51, 
^     which  forms  a  torsional springand  isattached 
■I    by  a  laterally-protruding  lug  52  to  the  stylus- 

15  bar  47,  also  attaching-ears  53,  which  receive 

the  screws  50,  by  means  of  which  the  spring- 

_      plate  is  secured  to  the  box.     ]]y  having  the 

*     intermediate  portion  of  the  plate  49  cut  away 

or  weakened  an  effective  torsional  st3dus- 

20  sirring  is  provided,  said  spring  also  having 
ample  rigidity  to  hold  the  stylus  accurately 
as  it  is  fed  across  the  record-plate.  I  prefer 
to  make  the  stylus  54  removable,  and  for  that 
reason  it  is  secured  in  the  stjdus-bar  47  bj'  a 

25  set-screw  55,  as  shown.  It  will  be  seen  that 
thestjdus-bar  and  stylus  extend  transverselj^ 
through  the  torsional  spring-bar  51,  and  the 
vibration  produced  upon  the  end  of  the  sty- 
lus 54  is  transverse  to  the  frame  of  the  dia- 

30  phragm,  and  consequently  directl^^  corre- 
sponds to  the  vibrations  to  be  produced  by 
the  diaphragm  without  requiring  tlie  use  of 
intermediate  levers  or  connections  involving 
joints,  where  a  large  part  of  the  vibratory 

35  movement  would  necessarily  be  lost. 

To  render  the  doubly -acting  diaphragm 
most  effective,  I  emploj^  a  peculiar  construc- 
tion of  double  bell  5G  5G'\  the  small  ends  of 
which  are  attached  to  the  respective  tubes 

40  4G  40'',  leading  from  the  respective  sides  of 
the  diajphragms.  These  bells  are  preferably 
united  or  blended  at  their  discharge  ends  or 
are  otherwise  juxtapose,  so  as  to  make  them 
discharge  uniforml}'  and  in  a  single  volume 

45  of  twofold  force  the  vibrations  produced  b}^ 
the  opposite  sides  of  the  diaphragm.  This 
bell,  however,  need  not  necessarily  be  made 
double,  as  shown  in  Fig.  3.  The  sound-waves 
from  the  two  sides  of  the  diaiihragm  can  as 

50  well  be  conducted  into  a  single  bell  (shown 
in  Fig.  8)  by  emploj'ingsnitable  connections, 
and  the  result  will  be  full}- as  satisfactory  so 
far  as  the  added  volume  of  tone  from  the 
use  of  the  two  sides  of  the  diaphragm  is  con- 

55  cerned. 

A  further  advantage  of  using  a  bell,  either 
single  or  double,  as  a  i^art  of  the  arm  carrj^- 
ing  the  stylus,  arises  from  the  convenient  sup- 
port which  it  affords  for  the  sound-box.     To 

60  adapt  the  bell  to  serve  this  purpose,  it  is  pro- 
vided with  a  cross-brace  57,  made  up  of  sock- 
ets 58,  swivel-pin  59,  and  supporting-arm  60, 
swiveled  upon  said  pin  59.  The  outer  end 
of  the  arm  GO  carries  a  socket  Gl,  hinged 

65  upon  a  pintle  G2  to  said  arm  and  provided 
with  a  lower  split  end  63  with  a  clamping- 
screw  64.     The  socket  Gl  is  constructed  to  fit 


over  the  post  37  of  the  feeding  mechanism, 
and  it  is  clamped  upon  said  post,  through 
means  of  the  screw  64,  with  sufficient  pres-  70 
sure  to  cause  the  bell  and  the  sound-box  car- 
ried by  it  to  be  fed  transversely  across  the 
record  as  the  post  37  turns.  The  friction 
maj^,  however,  be  insufficient  toxDrevent  man- 
ual adjustment  of  the  bell  and  the  parts  car-  75 
ried  by  it,  when  desirable,  for  the  purpose  of 
repeating  a  part  of  the  record  or  adjusting 
the  stylus  in  starting  the  machine. 

65  represents  a  stop  or  angle  brace  carried 
by  the  arm  60  in  a  position  to  engage  the  80 
socket  61  and  supjiort  the  arm  60  at  the  proper 
angle,  so  as  to  offer  a  fixed  support  at  its  outer 
end  to  the  bell  at  the  cross-brace  57.  With 
the  arm  GO  thus  fixed  the  bell  then  becomes 
hinged  ata  single  point — naniely,uponthepin  85 
59.  The  location  of  the  cross-brace  57  is  such 
as  to  bear  any  desirable  portion  of  the  weight 
of  the  bell  and. to  impose  upon  the  stylus  54 
only  the  necessary  weight  to  cause  it  to  take 
properly  into  the  grooves  of  the  record.  9c 

Having  thus  described  my  invention,  the 
following  is  what  I  claim  as  new  therein  and 
desire  to  secure  by  Letters  Patent: 

1.  A  reproducing  mechanism  for  a  grapho- 
phone,  comprising  a  sound-box  containing  a  95 
diaphragm,a  stylus  controlling  the  diaphragm 
and  supported  by  and  having  a  flexible  con- 
nection with  the  sound-box,  a  double  dis- 
charging-bell  having  independent  inner  ends 
connected  with  the  sound-box  on  oiDposite  loo 
sides  of  the  diaphragm,  said  bell  projecting 
outwardly  with  its  axes  on  opposite  sides  of 
and  parallel  to  the  vertical  plane  of  the  dia- 
phragm and  a  suT:)port  for  the  reproducing 
mechanism  connected  with  the  double  bell  at  105 
a  point  distant  from  the  sound-box,  substan- 
tiallj-  as  and  for  the  jiurpose  set  forth. 

2.  Inagraphophoue,  a  double  bell,  the  parts 
of  which  have  substantially  parallel  axes,  and 
independent  inner  ends  and  a  sound-box  car-  no 
ried  by  said  bell  supported  between  its  said 
inner  ends  and  having  a  diaphragm  dividing 

it  into  two  chambers  communicating  with  the 
respective  ends  of  the  bell,  substantially  as 
described.  •  115 

3.  In  a  graphophone  the  combination  of  a 
suitable  motor,  a  platen-spindle  driven  by 
said  motor,  an  oscillating  post  frictionally 
driven  from  said  motor  and  receiving  there- 
from movement  bearing  a  fixed  relation  to  120 
the  platen  and  spindle  in  one  direction  as  the 
motor  rotates  the  spindle  in  running  down 
and  in  the  opposite  direction  as  the  motor  is 
wound  up,  a  record-plate  suitably  mounted 
upon  said  spindle  and  a  sound-box  and  stylus  125 
suitably  mounted  upon  said  oscillating  post, 
substantially  as  and  for  the  purposes  set  forth. 

4.  In  combination  with  a  motor,  a  spindle 
driven  positivelj'^  by  said  motor,  an  oscillat- 
ing post  frictionallj^  connected  with  a  seg-  130 
mental  rack,  gear-wheels  positively'  connect- 
ing said  segmental  rack  with  the  motor  and 
arranged  to  impart  a  restricted  movement 
thereto  in  opposite  directions  corresponding 


4 


624,301 


to  the  running  down  and  the  winding  ux)  of 
the  motoi',  a  record-plate  snitably  monnted 
npon  the  spindle  and  a  sound  producing  or 
recording  device  mounted  upousaidpost,sub- 
5  stantiallj^  as  and  for  the  purposes  set  forth. 

5.  In  a  graphophone,  the  combination  of 
suitable  driving  mechanism,  a  governor-shaft 
connected  with  said  driving  mechanism,  a 
friction-disk  carried  by  said  governor-shaft, 

lo  a  pivoted  brake-shoe  secured  adjacent  to  said 
friction-disk,  an  adjusting-screw  controlling 
said  bi'ake-shoe,  a  wedge  interj)osed  between 
the  brake-shoe  and  a  fixed  part  to  permit  the 
brake-shoe  to  be  clamped  in  position,  and  an 

15  adjusting-screw  for  said  wedge,  substantiallj' 
as  and  for  the  purposes  set  forth. 

6.  In  a  graphophone,  theeombinationof  the 
sound-box  38  formed  with  a  recess  39  and  with 
a  ledge  40,  the  diaphragm  41  mounted  upon 

20  the  ledge  40,  the  cap-plate  43  secured  over  said 
diaphragm  with  an  interposed  packing  44,  and 
the  oppositely-projecting  tubes  46,  4G'',  carried 
respectively  by  the  box  38  and  plate  43,  sub- 
stantially as  and  for  the  purposes  set  forth. 

25  7.  In  a  graphophone,  a  double  bell,  a  sound- 
box connected  to  and  carried  by  the  inner 
ends  of  said  bell. 

8.  In  a  graphophone,  the  combination  with 
a  double  bell,  of  a  sound-box  entirely  sup- 

30  ported  and  carried  by  the  bell,  thereby'  con- 
necting the  inner  ends  of  said  bell. 

!).  In  a  graphophone,  the  combination  with 
a  double  bell,  a  sound-box  connecting  the  in- 
ner ends  of  the  same,  and  a  swivel-support  for 

35  the  bell  adapted  to  be  attached  to  the  motor  of 
the  machine,  substantially  as  described. 

10.  In  a  graphophone,  the  combination  of  a 
sound-box  carrying  recording  or  reproducing 
means,  a  double  collecting  or  amplifying  bell 

40  having  independent  inner  ends  to  which  op- 
site  sides  of  said  sound-box  are  rigidlj^  at- 
tached and  by  which  it  is  supported,  and  a 
pivotal  mounting  for  said  bell,  substantially 
as  and  for  the  purposes  set  forth. 

45  11.  In  a  graiDliophone,  the  combination  of  a 
sound-box  containing  a  diaj)hragm  dividing 


the  same  into  two  sound-chambers  and  a  col- 
lecting or  amplifying  bell  formed  in  two  parts 
having  inner  ends  connected  to  and  support- 
ing the  sound-box  and  with  blended  or  united  50 
outer  ends,  substantially  as  and  for  the  pur- 
poses set  forth. 

12.  In  combination  with  the  collecting  or 
amplifying  bell,  the  supporting-arm  GO  swiv- 
eled  at  one  end  to  said  bell  and  having  hinged  55 
to  its  other  end  a  socket  by  which  the  arm 
and  bell  maj^  be  mounted  in  position,  sub- 
stantially as  set  forth. 

13.  In  combination  with  the  two-part  bell, 
the  cross-brace  57  secured  between  the  parts  60 
of  said  bell,  the  supporting-arm  60  having 
swiveled  connection  with  the  bell  through 
said  cross-brace  and  the  socket  carried  by  the 
inner  end  of  said  arm,  substantially  as  here- 
in explained.  65 

14.  Inagraphophone-bell,  the  combination 
of  the  supporting-arm  60  connected  to  said 
bell,  the  attaching-socket  61  and  the  angle- 
brace  65  secured  to  one  of  said  i)arts  and  bear- 
ing against  the  other  for  the  purpose  of  main-  7c 
taining  their  angle  and  offering  rigid  support 
for  the  one  upon  the  other,  substantially  as 
herein  explained. 

15.  In  combination  with  the  post  37,  the 
socket  GI  having  a  split  lower  end  i^rovided  75 
with  a  clamping-screw  G4,  the  supporting-arm 

GO  attached  to  said  socket,  and  supported 
through  it,  upon  the  post,  and  the  bell  sup- 
ported by  said  arm  60,  substantially  as  and 
for  the  purposes  set  forth.  80 

16.  In  a  graphophone,  the  combination  of 
the  sound-box  containing  a  diaphragm,  the 
stylus  secured  at  one  end  to  the  diaphragm 
and  the  herein-described  torsion -spi'ing  49 
comprising  a  bar  51  having  a  lateral  attach-  85 
ing-lug  52  which  receives  the  stjdus  and  hav- 
ing ears  53  by  which  it  is  secured  in  i^lace,  sub- 
stantiallj'  as  and  for  the  purposes  set  forth. 

CHARLES  G.  CONN. 
Witnesses: 

Harry  S.  Chester, 
W.  J.  Gronert. 
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To  all  whom  it  may  concern: 

Be  it  known  that  we,  Alfred  Corning 
Clark,  a  resident  of  the  city  of  New  York, 
State  of  New  York,  and  Eldridge  R.  John- 
5  SON,  a  resident  of  the  city  of  Camden,  State 
of  New  Jersey,  citizens  of  the  United  States, 
have  invented  certain  new  and  useful  Im- 
provements in  Sound  Recording  and  Repro- 
ducing Machines,  of  which  the  following  is  a 

I  o  full,  clear,  and  exact  description,  reference  be- 
ing had  to  the  accompanying  drawings,  form- 
ing part  of  tliis  specification. 

Oar  invention  has  relation  to  and  has  for 
its  object  to  provide  a  construction  for  pro- 

15  ducing  clearer  records  and  for  reproducing  the 
sounds  from  the  records  in  clearer  and  more 
distinct  tones  than  in  constructions  hereto- 
fore known. 

Our  invention  consists  in  the  devices  here- 

2o  inafter  particularly  described  and  claimed. 
In  the  accomijanying  drawings.  Figure  1 
represents  a  construction  embodj'ing  our  in- 
vention,  partiallj'  in    longitudinal   section. 
Fig.  2  is  a  face  view  of  the  same.     Fig.  3  is  a 

25  face  view  of  a  construction  embodying  our 
invention  with  a  cutting-tool  adapted  for  rec- 
ord-making purj)oses.  Fig.  4  is  a  sectional 
view  of  the  same  on  the  lines  x  x,  Fig.  3.  Figs. 
5,  G,  and  7  are  enlarged  detail  views  of  pre- 

30  fei'red  forms  of  plates  for  supporting  and  se- 
curing the  needle-bar  in  position  upon  the  dia- 
phragm-frame. 

Referring  to  the  drawings,  A  is  the  tubular 
section  of  the  diaphragm  support  or  frame, 

35  having  the  disk-shaped  shoulder  o,  prefer- 
ably slightl}'  concaved  on  its  outer  face,  and 
adapted  to  receive  and  hold  the  diaphragm  B 
in  the  position  shown  in  the  drawings  through 
the  medium  of  a  flanged  ring  C,  provided  on 

40  the  circumference  of  the  disk-shaped  shoul- 
der a,  the  edge  of  the  diaphragm  B  being  se- 
cured in  place  by  the  flange  c  of  the  ring  C 
against  the  outer  edge  of  the  shoulder  a.  We 
preferably''  provide,  as  usual,  a  small  rubber 

45  ring  on  each  side  of  the  diaphragm,  at  its  outer 
edge,  at  the  point  of  contact  when  secured  in 
position  by  the  flange  c.  The  ring  C  is  held 
in  position  upon  the  shoulder  of  the  frame  A 
by  a  screw  c'  or  by  other  suitable  means.    The 

50  needle-bar  or  stj'lus  D  is  supported  upon  the 


diaphragm -frame  in  such  a  manner  that  the 
oj)posite  ends  may  be  free,  one  end  to  come 
in  contact  directly  or  indirectly  with  the  outer 
face  of  the  diaphragm  B  at  or  near  its  central 
portion  and  the  other  end  to  engage  upon  the  55 
recording-surface  for  record  making  or  repro- 
ducing purposes.  At  a  point  preferably  about 
midway  between  the  upper  end  of  the  stylus- 
bar  and  the  recording-point  (though  the  loca- 
tion maj'  be  varied  at  will)  we  provide  a  sup-  60 
porting-plate  E,  adapted  to  yield  slightlj' un- 
der the  vibrations  caused  in  recording  or  re- 
producing the  sound-waves.  The  plate  E  is 
secured  to  the  diaphragm-casing  in  a  desirable 
manner  at  anj-  desirable  point,  as  at  the  point  65 
shown  in  Fig.  1.  As  shown  in  Fig.  1,  the  ori- 
fice in  the  plate  E  through  which  the  screw  c' 
passes  is  enlarged  and  of  greater  area  than 
the  diameter  of  the  screw.  This  is  to  allow 
of  adjustment  of  the  plate  E  at  the  point  of  70 
support  to  regulate  the  length  of  the  free  or 
outwardly-extending  portion  of  the  support- 
ing-plate E.  The  said  jDlate  E  is  constructed 
so  as  to  yield  slightly  to  the  vibrations  of  the 
stj'lus-bar,  and  in  order  to  regulate  the  sen-  75 
sitiveness  of  the  said  plate  E  to  the  desired  de- 
gree we  preferably  groove  it  on  either  or  both 
faces,  as  illustrated  in  Fig.  5  or  Fig.  G,  or,  as 
illustrated  in  Fig.  7,  at  a  point  in  the  free  end, 
as  therein  shown,  though  these  grooves  are  80 
not  essential  to  our  invention,  as  the  support- 
ing-plate E  may  be  reduced  to  a  uniform  thick- 
ness throughout  and  adapted  to  yield  and  ac^ 
complish  the  desired  results,  as  illustrated  in 
Fig.  1.  85 

The  supporting-plate  E,  as  stated,  is  adapt- 
ed to  yield  slightlj'  to  the  vibration  of  the 
stylus-bar  and  is  in  the  nature  of  a  stiff  spring. 
It  is  so  constructed  and  tensioned  that  al- 
though jnelding  slightly  the  resistance  is  suf-  90 
ficientto  overcome  the  tendency  of  the  stylus- 
bar  to  too  great  momentum  and  vibration, 
and  it  thus  acts  as  a  damper  or  check  upon  the 
needle-bar  and  is  practically  rigid  to  resist 
strain  brought  to  bear  against  it  in  a  lateral  95 
or  side  wise  direction. 

The  stylus-bar  D  at  its  lower  end  is  prefei'- 
ably  longitudinally  bored  and  i^rovided  with 
a  thumb-screw  d  for  the  reception  and  secur- 
ing of  a  removable  needle-point  d'  or  cutting-  100 
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tool.  The  points  of  the  needles  are  apt  to 
wear  and  must  be  occasiouallj^  removed  for 
sharpening  and  replacing.  It  is  apparent 
that  in  this  construction  the  length  of  the 
5  lower  arm  of  the  stylus-bar  may  thus  be  va- 
ried, so  that,  considering  the  supporting-plate 
E  as  the  fulcrum,  bj^  the  lengthening  or  short- 
ening of  the  lower  arm  by  means  of  the  ad- 
justable needle  cV  and  the  thumb-screw  d  the 

lo  length  of  the  vibration  of  the  upper  end  of 
the  stylus-bar  caused  by  the  pulsations  of 
the  diaphragm  maj"  be  increased  or  dimin- 
ished at  the  lower  point  of  the  needle  in  re- 
cording or  reproducing,  so,  as  a  result,  to  mod- 

15  ifj'  the  intensitj'  of  the  sound  in  reproducing. 
In  the  construction  shown  in  Fig.  1  the  up- 
per end  of  the  stylus-bar  D  is  simply  turned 
inwardlj^  to  come  in  contact  with  the  dia- 
phragm at  the  desired  point,  though  other 

20  forms  of  connection  with  the  diaphragm  mnj 
be  employed. 

In  Fig.  7  the  stylus-bar  support  is  formed 
at  an  angle,  the  upwardly-extending  portion 
being  secured  to  the  stylus-bar  parallel  there- 

25  with. 

In  Figs.  3  and  4  we  illustrate  a  modified 
construction  of  cutting-tool  holder  provided 
at  the  lower  end  of  the  stylus-bar,  forming  a 
substantially  T-shaped  end,  the  cutting-tool 

30  g  being  secured  by  a  thumb -screw  in  the 
cross-section  which  is  bored  for  its  reception. 
This  cutting-tool  g  is  of  the  ordinary  construc- 
tion of  a  cutting-tool  adapted  in  producing 
records  upon  the  record-plates  to  remove  the 

35  material  in  the  form  of  a  shaving  where  the 
material  is  desired  to  be  removed. 

Our  invention  is  adapted  to  sound  record- 
ing and  reproducing  machines  where  the  rec- 
ords are  made  upon  rotating  disks  or  revolv- 

40  ing  cj'linders  and  the  original  sound  repro- 
duced therefrom,  and  is  not  limited  to  any 
particular  pattern  of  machine. 

Having  thus  described  our  invention,  what 
we  claim,  and  desire  to  secure  b}'  Letters  Pat- 

45  ent,  is— 

1.  In  a  sound  recording  and  reproducing 
machine,  a  stylus  adjustable  in  its  length  com- 
prising a  main  bar  and  removable  point-sec- 
tion, the  j)oint  portion  being  adapted  to  tele- 

50  scope  within  the  main  bar,  means  for  secur- 
ing the  two  parts  together  in  their  adjusted 
j)osition,  the  upi)er  end  of  the  main  bar  being 
phoneticallj^  connected  with  the  diaphragm 
of  the  sound-box,  and  an  adjustable  spring- 

55  plate  secured  to  the  said  stjdus-bar  interme- 
diate in  the  length  thereof  carrying  said  stylus 
and  tensioned  to  projDerly  yield  to  the  sound- 
vibrations,  said  spring-plate  being  adjustable 
lengthwise  and  means  for  securing  the  plate 

60  in  position,  substantially  as  described. 

2.  A  yielding  stylus-bar  support  for  sound 
recording  and  reproducing  machines,  com- 
prising a  metallic  spring-plate  adapted  to  be 
secured  at  its  opposite  ends  to  a  fixed  point 

65  and  to  the  st^'lus-bar  respectively,  means  for 
adjusting  the  said  plate  lengthwise,  said  plate 
having  its  cross  -  sectional  area  reduced  at 


about  midway  of  its  length  to  such  an  extent 
as  to  give  to  the  spring  its  proper  stiffness, 
substantially  as  described.  7c 

3.  In  a  sound  recording  and  reproducing 
machine,  a  stylus-bar,  a  yielding  support  for 
the  same  rigidl3^  attached  at  one  end  to  the 
stylus-bar  intermediate  in  the  length  thereof 
having  provided  near  the  opposite  or  secured  75 
end  of  the  jielding  support  an  enlarged  ori- 
fice, a  securing  screw  or  pin  adapted  to  be 
passed  therethrough  of  a  diameter  less  than 
the  diameter  of  the  said  orifice  to  provide  for 

a  forward  and  backward  adjustment  of  the  80 
yielding  support  to  regulate  the  length  of  the 
free  or  outer  portion  of  the  same  extending 
beyond  tlie  point  of  attachment  to  the  frame 
of  the  machine,  said  yielding  support  having 
its  cross-sectional  area  reduced  about  midway  85 
of  its  length,  substantially  as  described. 

4.  In  a  sound  recording  and  reproducing 
machine,  a  stylus-bar,  D,  formed  inwardly  at 
its  upper  end,  to  the  diaphragm,  the  lower   . 
end  of  said  bar,  D,  being  longitudinally  bored,  90 
a  needle-point  adapted  to  said  bore,  a  thumb- 
screw, d,  provided  in  the  lower  end  of  the 
bar,  D,  for  securing  the  said  point  adjustably 
therein  to  regulate  the  combined  length  of 
the  point  and  bar  to  allow  the  point  to  be  95 
readily  adjusted  or  removed,  a  yielding  plate, 

E,  rigidly  secured  to  the  bar,  D,  at  one  end, 
and  adjustablj'  mounted  upon  the  recording 
or  reproducing  frame  to  regulate  the  length 
of  the  free  end  of  said  yielding  plate,  E,  and  100 
means  for  securing  the  said  yielding  plate 
upon  the  said  frame,  substantially  as  de- 
scribed. 

5.  In  a  sound  recording  and  reproducing 
machine,  astylus-bar,D,havingits  upper  end  105 
phonetically  connected  with  the  diaphragm, 

a  longitudinally-disposed  bore  provided  in 
the  lower  end  thereof,  and  a  needle-point 
adapted  to  said  bore,  a  thumb-screw,  d,  pro- 
vided in  the  lower  end  of  said  arm  for  seeur-  no 
ing  the  point  adjustably  therein,  a  securing- 
screw,  c',  a  yielding  plate,  E,  rigidly  secured 
at  one. end  to  the  bar,  D,  an  enlg,i'ged  orifice 
provided  in  the  opposite  end  of  said  plate,  E, 
of  greater  area  than  the  diameter  of  the  se-  115 
curing-screw  adapted  to  pass  therethrough  to 
allow  of  the  said  plate,  E,  being  adjustably 
secured  upon  the  frame  of  the  machine  to 
regulate  to  a  nicety  the  length  of  the  free  end 
of  the  plate,  said  plate,  E,  having  its  cross-  120 
sectional  area  reduced  at  about  midway  of 
its  length,  substantially  as  described. 

G.  In  a  sound  recording  and  reproducing 
machine,  a  spring-mounting  for  the  stylus- 
bar  adjustable  lengthwise  secured  at  one  end  125 
to  the  stylus-bar  and  at  its  opposite  end  to  the 
casing  of  the  sound-box. 

7.  In  combination  with  a  sound  recording 
and  reproducing  machine  having  a  sound- 
box, diaphragm,  a  stylus-bar  connected  at  its  130 
upper  end  with  the  said  diaphragm,  and  a 
spring-supporting  plate  for  securing  the  stj^- 
lus-bar  upon  the  sound-box  said  stylus-bar 
having  a  longitudinal  orifice  provided  in  the 
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lower  end  thereof,  and  thtinib-screw  provided 
in  said  lower  end,  a  T-shaped  section  for 
holding  the  cutting-stj^lus  adjustably  secured 
in  said  orifice  in  the  lower  end  of  the  stylus- 
5  bar  through  the  medium  of  the  said  thumb- 
screw, said  T-shaped  cutting-stylus  section 
having  the  lower  cross  member  longitudinally 
bored  for  the  reception  of  the  cutting-stylus, 
a  cutting-stylus,  g,  provided  in  said  orifice 
lo  and  thumb-screw  adapted  in  said  cross  mem- 


ber for  securing  the  eutting-stj'lus  in  posi- 
tion, substantially  as  described. 

In  witness  whereof  we  have  hereunto  set 
our  hands  this  8th  day  of  January,  A.  D.  1897. 

ALFRED  CORNING  CLARK. 
ELDRIDGE  R.  JOHNSON. 

Witnesses: 

Jno.  E.  Parker,- 
Elias  H.  White. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  625,957,  dated  May  30,  1899. 
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To  all  jvliom  it  may  concern: 

Be  it  known  that  I,  Thomas  S.  Parvin,  of 
the  city  and  county  of  Philadelphia,  State  of 
Pennsylvania,  have  invented  an  Improve- 
ment in  Gramophones,  of  which  the  following 
is  a  specification. 

My  invention  has  reference  to  improve- 
ments in  gramophones;  and  it  consists  of  cer- 
tain improvements  which  are  fnlly  set  forth 
in  the  following  specification  and  shown  in 
the  accomiJanying  drawings,  which  form  a 
part  thereof. 

The  object  of  my  invention  is  to  j)rovide  a 
construction  for  sounding-boxes  for  produc- 
ing vibrations  of  the  air  in  accordance  wath 
the  irregular  grooves  of  the  transmitting-plate 
which  shall  be  exceedingly  simple  in  con- 
struction, cheap  to  manufacture,  and  at  the 
same  time  be  exceedingly  sensitive  to  the 
20  smallest  variation  in  the  grooves  of  the  mov- 
ing plate  or  disk  containing  the  sound  trac- 
ings or  grooves.  My  construction  is  such 
that  the  smallest  movement  imparted  to  the 
needle  or  point  is  quickly  transmitted  to  the 
diaphragm,  causing  it  to  respond  with  great 
rapidity  and  accnracJ^ 

In  carrying  out  my  improvements  I  arrange 
a  diaphragm  between  two  plates  of  a  sound- 
box constituted  so  as  to  form  a  thin  air-space 
upon  each  side  of  the  said  diaphragm,  one  of 
said  plates  being  formed  with  a  sound-tube, 
to  which  the  horn  or  ear-tube  is  connected 
by  means  of  a  piece  of  flexible  tubing.  The 
other  of  said  plates  of  the  sound-box  is  formed 
35  with  a  central  aperture, through  which  a  trans- 
niitting-pin  extends  from  the  diaphragm  to 
the  needle-carrying  lever,  which  is  jointed  to 
the  head  with  provision  for  universal  move- 
ment and  in  such  manner  as  to  be  free  to 
40  move  in  all  directions,  but  i)referably  with  a 
tendency  to  centralizing  itself  when  not  un- 
der vibration.  In  this  manner  I  am  enabled 
to  employ  a  transmitting  structure  between 
the  moving  plate  and  the  diaphragm  which 
45  shall  be  exceedingly  sensitive  and  at  the  same 
time  simjile  in  construction  and  not  liable  to 
get  out  of  order. 

My  invention  will  be  better  understood  bj'^ 
reference  to  the  accomj)anying  drawings,  in 
which — 

Figure  1  is  a  side  elevation  of  a  gramophone 
embodjdng  my  improvements.     Fig.  2  is  an 


50 


70 


75 


elevation  of  the  sound-box.     Fig.  3  is  a  sec- 
tional view  on  line  x  x  of  Fig.  2;  and  Fig.  4 
is  a  sectional  elevation  on  line  y  y  of  Fig.  3,  55 
showing  the  needle  or  point  and  its  support. 

A  is  the  revolving  disk  or  plate  upon  which 
the  sound  tracings  or  grooves  are  formed. 
This  plate  is  clamped  in  position  at  C  upon  a 
suitable  revolving  plate  A',  driven  by  a  power  60 
mechanism  contained  within  the  box  B. 

E  is  the  sound-box  and  is  carried  on  the 
end  of  a  frame  or  arm  G,  connected  hj  a  uni- 
versal joint  II  with  a  bracket  or  support  h. 
The  sonnd-box  E  is  provided  with  a  needle-  65 
point  D,  which  rests  in  the  grooves  of  the 
disk  A  and  is  vibrated  laterally  thei'eby  for 
the  purpose  of  imparting  vibrations  to  the 
diaphragm  M  of  the  said  sound-box.  The 
sound-box  is  connected  by  a  flexible  tube 
with  the  horn  or  trumpet  F,  which  is  also 
sustained  by  the  universal- jointed  arm  G. 
It  is  evident  that  in  place  of  the  horn  ordi- 
nar^^  ear- tubes  may  be  employed. 

I  will  now  refer  more  particularly  to  the 
details  of  construction  of  the  sound-box. 
i     M'  is  a  plate  having  the  central  aperture 
'm',  which  connects  with  the  horn  or  trumpet 
F  and  from  which  the  sound-waves  are  trans- 
'Uiitted.     The  plate  M'  is  provided  with  an  an-  80 
nular  offset  to  form  a  shallow  air-space  be- 
tween the  diaphragm  M  and  the  surface  of 
said  plate  M'.    The  diaphragm  is  clamped  be- 
tween the  rim  of  the  plate  M'  and  the  rim  of 
an  annular  plate  L,  also  having  a  central  ap-  85 
erture,  and  further  provided  with  an  annular 
offset  to  form  a  second  shallow  air-space  L' 
upon  the  opposite  side  of  the  diaphragm.    In 
this  manner  the  diaphragm  is  free  to  vibrate 
exceiit  at  its  extreme  rim,  and  by  i^roperlj'  90 
proportioning  the  air-spaces  the  clearness  of 
the  sound-waves  transmitted  is  largely  de- 
pendent.    Secured  to  the  an  nular  plate  Land 
projecting   therefrom   is  a   post  K,   having 
formed  therein  a  radial  or  oblique  slot  K'.  95 
The  post  is  so  constructed  that  the  sides  of 
the    slot    f)referably  present  one    or  more 
straight  edges. 

J  is  a  pivoted  bar  preferably  formed  of  a 
twisted  piece  of  flat  metal  presenting  two  flat-  100 
tened  surfaces  at  right  angles  to  each  other. 
One  of  these  flattened  surfaces  loosely  fits  in 
the  slot  K'  of  the  post  K  and,  furthermore,  is 
provided  with  an  aperture  R,  through  which  a 
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pin  k,  carried  by  the  post,  extends,  so  as  to 
loosely  confine  the  lever  J  within  the  slot  of  the 
post.  Also  secured  upon  the  outer  end  of  the 
lever  J  is  a  clamp  D',  containing  a  hole  for  re- 
5  ceiviug  a  needle-point  D  and  also  provided 
with  a  clamping-screw  I  for  detachably  hold- 
ing the  needle  or  point  in  the  clamp.  The 
other  or  innerendof  the  lever  is  provided  with 
a  pin  T,  which  is  preferably  soldered  or  other- 

lo  wise  secured  to  the  lever.  The  other  end  of 
the  pin  T  is  attached  to  the  center  of  the  dia- 
phi'agm  M  in  any  suitable  manner,  but  pref- 
erably'' by  means  of  a  wax  joint  /,  since  this 
enables  a  direct  connection  between  the  metal 

15  pin  and  diaphragm,  but  unites  the  two  in  a 
manner  to  constitute  a  more  or  less  flexible 
joint.  The  diaphragm  may  be  formed  of  this 
sheet  metal,  mica,  celluloid,  or  other  suitable 
material. 

20  To  prevent  accidental  detachment  of  the 
pin  T  from  the  diai)hragm  bj'anj^  sudden  jar 
on  the  needle,  I  provide  a  guard  P,  which  is 
fastened  by  screws  to  the  head  and  overhangs 
the  end  of  the  lever  J  immediately  below  the 

25  pin  T.  Tills  construction  gives  sufficient 
clearance  to  permit  the  free  movement  of  the 
lever  J,  but  at  the  same  time  acts  as  an  abut- 
ment thereto  in  case  of  accidental  and  excess- 
ive movement,  so  as  to  prevent  any  abnor- 

30  mal  strain  being  put  upon  the  wax  joint,  which 
might  rupture  it.  While  the  lever  J  is  shown 
as  made  fairlj'light,  it  is  not  necessarily  flexi- 
ble and  is  made  in  the  particular  shape  shown 
on  account  of  cheapness  and  lightness.     It 

35  will  be  observed  thatasth'elever  J  extends  ob- 
liquely'downward,  as  shown  in  Figs.  1,  2,  and 
4,  it  passes  through  the  slot  K'  of  the  post  K 
in  such  a  manner  as  to  rest  against  the  two  di- 
agonally opposite  edges  j  j  of  the  slot,  the 

40  said  edges  acting,  in  effect,  as  loose  supports. 
The  pin  h,  which  acts  as  the  pivot  for  hold- 
ing the  lever  J  in  position,  passes  through  the 
hole  Rin  the  lever  J,  which  latter  is  of  larger 
diameter.     As  the  needle  or  point  D  is  sup- 

45  ported  upon  the  plate  A,  it  is  seen  that  the 
sound-box  and  its  pin  h  are  moved  so  that  the 
pin  rests  upon  the  top  curved  edge  of  lower 
curved  side  of  the  aperture  R,  as  indicated 
clearly in  Figs.  3  and  4.     The  effect  of  this  is 

50  to  permit  the  most  easy  lateral  oscillation  of 
the  lever  J,  since  the  contact  of  the  pin  h 
with  said  lever  is  upon  a  jooint  or  line.  The 
friction,  however,  of  the  lever  J  upon  the 
edges  j  of  the  post  acts  as  a  damper  to  pre- 

55  vent  undue  vibration  of  the  lever  J  and  cause 
it  to  respond  only  to  the  action  of  the  irregu- 
larities of  the  curves  in  the  grooves  of  the 
plate  A.  It  is  thus  seen  that  the  lateral  vi- 
bration of  the  lever  J  is  amply  provided  for 

60  and  that  the  size  of  the  aperture  R  being  in 
excess  of  the  diameter  of  the  pin  K  and  the 
junction  t  with  the  diaphragm  being  formed 
of  a  flexible  material,  such  as  wax,  the  free 
movement  of  the  diaphragm  is  permitted  un- 

65  der  the  action  of  the  needle  in  every  direction 
without  binding  upon  the  lever  J.  In  view 
of  this  freedom  of  movement  without  loose- 


ness in  operation  the  instrument  is  exceed- 
ingly sensitive  and  responds  to  the  finest  ir- 
regularities in  the  tracings  on  the  revolving  70 
disk. 

While  I  prefer  the  construction  shown,  I  do 
not  limit  mj^self  to  the  minor  details  thereof, 
as  these  may  be  modified  without  departing 
from  the  spirit  of  my  invention.  75 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is — 

1.  In  a  gramophone  sound-box,  the  combi- 
nation of  a  diaphragm,  a  box  inclosing  said 
diaphragm  and  supporting  it  with  provision  80 
for  vibration,  a  lever  connected  at  one  end 
with  the  center  of  the  diaphragm  by  a  ce- 
mented joint  and  at  the  other  end  provided 
with  a  clamp,   a   loose   pivoted  connection 
wholly  of  metal  between  the  sound-box  and  85 
the  lever  intermediate  of  its  ends,  a  detach- 
able needle  or  point  held  in  the  clamp,  and 
an  abutment  secured  to  the  sound-box  ex- 
tending over  the  end  of  the  lever  adjacent  to 
the  center  of  the  diaphragm  but  without  con-  90 
tact  therewith  to  limit  the  possible  vibration 

of  said  lever. 

2.  In  a  gramophone,  a  sound-box  consisting 
of  a  suspended  box  structure  containing  a 
diaphragm  free  to  vibi'ate,  in  combination  95 
with  a  post  arranged  near  the  peripliery  of 
the  diaphragm  and  supported  by  the  box  pro- 
vided with  an  oblique  slot  arranged  at  sub- 
stantially right  angles  to  the  diaphragm,  a 
transverse  pin  or  pivot  extending  through  the  100 
post  and  at  right  angles  to  the  slot  therein,  a 
lever  loosely  arranged  in  the  slot  of  the  post 

so  as  to  rest  against  diagonallj'  ojjposite  edges 
of  the  slot  thereof  and  having  an  aperture 
through  which  the  pin  passes  of  considerably  105 
larger  size  than  the  pin  to  form  a  loose  joint 
with  contact  at  only  one  side  of  the  pin  and 
hole,  a  joint  connection  between  one  end  of 
the  lever  and  the  center  of  the  diaphragm,  a 
clamp  secured  to  the  other  end  of  the  lever,  1 10 
and  a  needle  or  point  held  in  said  clamp,  the 
construction  being  such  that  the  weight  of  the 
sound-box  is  transmitted  to  the  lever  through 
the  diametrically  opposite  edges  of  the  slot- 
ted post.  115 

3.  In  a  gramophone,  a  sound-box  consisting 
of  a  box  structure  containing  a  diaphragm 
free  to  vibrate,  in  combination  with  a  post  ar- 
ranged near  the  periphery  of  the  diaphragm 
and  supported  by  the  box  provided  with  an  120 
oblique  slot  arranged  at  substantially  right 
angles  to  the  diaphragm,  a  transverse  pin  or 
pivot  extending  through  the  post  and  at  right 
angles  to  the  slot  therein,  a  lever  loosely  ar- 
ranged in  the  slot  of  the  post  and  having  an  125 
aperture  through  which  the  pin  passes  of  con- 
siderably larger  size  than  the  pin  to  form  a 
loose  joint  with  contact  at  only  one  side  of  the 
pin  and  hole,  a  connection  between  one  end  of 
the  lever  and  the  center  of  the  diaphragm,  a  130 
clamp  secured  to  the  other  end  of  the  lever, 

a  needle-point  held  in  said  clamp,  and  an 
abutment  secured  to  the  sound-box  extend- 
ing over  the  end  of  the  lever  adjacent  to  the 
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center  of  the  diaphragm,  but  without  contact 
therewith  except  under  abnormal  movements 
of  said  lever  wherebj^  its  possible  vibration  is 
restricted. 

4.  In  a  gramophone,  the  combination  of  a 
diaphragm,  a  suspended  sound-box  inclosing 
said  diaphragm  by  annular  walls,  a  slotted 
post  extending  from  the  sound-box  near  the 
periphery  of  the  diaphragm,  a  lever  arranged 
obliquely  to  a  horizontal  plane  carrying  the 
weight  of  the  sound-box  and  loosely  pivoted 
in  the  slot  of  said  post  so  as  to  put  no  tor- 
sional strain  upon  the  diaphragm,  a  pivot- 
pin  passing  through  the  said  post  and  lever 
arranged  substantially  parallel  to  the  plane 
of  the  diaphragm,  a  pin  secured  to  the  end  of 


the  lever  and  extending  toward  the  center  of 
the  diaphragm,  a  flexible  connection  between 
the  end  of  said  last-mentioned  pin  and  the 
center  of  the  diaphragm,  a  clamp  secured  to 
the  opposite  end  of  the  lever,  a  needle-point 
held  in  the  clamp,  and  a  sound-receiving  tube 
opening  from  the  sound-box  on  the  side  of 
the  diaphragm  opposite  to  its  connection  with 
the  pivoted  lever. 

In  testimony  of  which  invention  I  hereunto 
set  my  hand. 

THOS.  S.  PARVIN. 

Witnesses: 

Edward  Winnemore, 
Henry  K.  Smith. 
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To  all  ifJhom  it  may  coTiceriv: 

Be  it  known  that  I, Thomas  H.  Macdonald, 
of  Bridgeport,  Connecticut,  have  invented  a 
new  and  useful  Improvement  in  Grapho- 
5  phone-Tablets  and  Processes  of  Manufactur- 
ing the  Same,  which  improvement  is  fullj'  set 
forth  in  the  following  specification. 

My  invention  relates  to  the  art  of  manu- 
facturing blanks  or  tablets  upon  which  sound- 

lo  records  may  be  cut  or  engraved,  and  more 
particularly  to  the  process  of  treating  the 
composition  of  matter  of  which  the  tablet  is 
composed  to  the  end  that  the  same  may  be 
l^erfectly  amorphous,  free  from  all  fibrous  or 

IS  other  organic  impurities,  and  without  tend- 
ency to  crystallization. 

In  forming  a  sound-record  the  method  de- 
scribed in  United  States  Patent  No.  341,214 
is  now  commonly  emploj^ed,  which  method 

2o  consists  in  cutting  or  engraving  an  undula- 
tory  groove  in  the  surface  of  a  suitable  tablet 
by  means  of  a  cutting-style  attached  to  a  vi- 
bratory diaphragm  upon  which  the  sounds  to 
be  recorded  are  allowed  to.  impinge.     The 

25  force  of  the  sound-waves  is  very  weak,  and 
it  is  essential  to  the  accomplishment  of  the 
best  results  that  the  surface  of  the  tablet 
should  be  such  as  to  enable  the  style  to  cut 
a  smooth  undulatory  line  whose  undulations 

30  shall  correspond  exactly  to  those  of  the  re- 
corded sound-waves.  If  there  is  any  crystal- 
line formation  or  any  tendency  thereto  in  the 
surface  of  the  material  composing  the  tablet, 
the  shaving  removed  by  the  style  is  liable  to 

35  follow  the  line  of  cleavage  of  the  crystal,  thus 
offering  variable  resistance  to  the  action  of 
the  style  and  producing  a  groove  whose  ir- 
regularities do  not  correspond  exactly  to  the 
undulations  of  the  recorded  sound-^yaves.    It 

40  is  also  very  important  that  the  composition 
of  matter  composing  the  tablet  should  be  free 
from  all  fibrous  or  other  organic  matter,  as 
such  offers"  rfiieveu  resistance' to  the  cutting 
action  of  the  style,  causing  it  to  form  a  rough 

45  and  inaccurate  record.  In  some  cases  the 
style  rides  over  the  fiber  and  makes  no  rec- 
ord at  all,  causing  what  is  known  as  "blind 
spots."  In  other  cases  the  style  fails  to  cut 
the  fiber,  but  pulls  it  out  bodily,  leaving  a 

50  hole  or  depression  where  there  should  have 


been  a  smooth  cut.  Again,  the  style,  instead 
of  cutting  the  fiber  or  removing  it  bodily, 
tears  through  it,  leaving  I'ough  jagged  ends 
which  when  the  rubbing -stj^le  of  a  repro- 
ducer rubs  over  them  give  a  rough  harsh  55 
quality  to  the  reproduced  sound.  Moreover, 
the  organic  matter  is  liable  to  ferment  and 
mildew,  greatly  lessening  the  value  of  the 
blan^^nd  destroying  the  record  cut  therein. 

In  my  Patent  No.  GOG, 725,  dated  July  5,  60 
1898,  I  have  described  and  claimed  a  process 
for  making  blank  tablets  wherebj^  a  superior 
tablet  may  be  produced  which  is  to  a  large 
extent  lacking  in  the  objectionable  features 
above  described  and  up.on  which  records  of  a  65 
high  order  of  merit  may  be  produced.    I  have 
found,  however,  that  there  is  often  a  tend- 
ency to  fprni  crystals  upon  the  surface  of 
blanks  made  bj^^  such  process,  which  tendency 
is  due  to  the  presence  in  the  blank  of  the  "  wa-  70 
ter  of  crystallization."     I  have  also  learned 
that  such  tablets  sometimes  contain  fibrous 
or  other  organic  impurities,  such  as  fine  dust 
particles,  which  are  at  all  times  floating  in 
the  air  and  which  the  most  vigilant  care  could  75 
not  entirely  exclude. 

The  object  of  the  present  invention  is  to 
produce  a  blank  tablet  which  shall  be  without 
any  tendency  to  crystallization  and  in  which 
air  fibrous  matter  shall  be  destroyed;  and  to  80 
this  end  the  invention  consists  in  subjecting 
the  composition  of  matter  which  is  to  consti- 
tute the  tablet  to  a  degree  of  heat  sufficient  to 
entirelj^  drive  off  all  water  of  crystallization 
and  entirely  destroy  all  fibrous  and  other  or-  85 
ganic  impurities  in  the  composition  of  matter. 

Heretofore  in  the  treatment  of  the  composi- 
tion of  matter  of  which  the  tablets  were  to  be 
formed  heat  has  been  resorted  to  for  the  pur- 
pose of  eliminating  the  water;  but  great  care  90 
has  been  taken  not  to  exceed  a  temperature 
of  about  330°  Fahrenheit  for  fear  of  "char- 
ring" the  composition  and  thereby  rend~e'riug 
TTunHt  for  use  as  a  tablet  material.  This  tem- 
perature was  not  sufficient  to  entirely  elimi-  95 
nate  the  water  of  crystallization  and  would 
not  destroj'  fibrous  and  other  organic  matter. 
I  have  discovered,  however,  that  the  compo- 
sition of  matter  may  be  advantageously  sub- 
jected to  a  heat  of  from  450°  to  475°  Fahren-  100 
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heit,  and  that  bj"-  so  doing  the  water  of  crystal- 
lization may  bfe  entirely  eliminated  and  the 
fibrous  and  other  organic  impurities  elimi- 
nated or  disintegrated. 
5  For  the  purpose  of  illustrating  my  inven- 
tion and  the  best  method  known  to  me  for 
putting  the  same  into  practice  I  will  describe 
one  composition  of  matter  and  the  process  of 
forming  and  treating  the  same  preparatory  to 

lo  molding  it  into  tablet  form. 

Formula:  Stearic  acid,  free  from  oleic  acid 
and  glj'^cerin,  four  hundred  and  eight  pounds; 
aluminic hydrate,  seven  pounds;  caustic-soda 
lye,  eighty-five  pounds.     To  this  is  added  for 

15  the  purpose  of  "tempering"  paraffin,  ozoce- 
rite, or  similar  material,  seventy-two  pounds. 
The  caustic  soda  is  incorporated  in  water  un- 
til a  lye  of  37.5°  Baume  is  obtained,  and  this 
is  heated  to  its  boiling-point,  about  242°  Fah- 

20  renheit.  The  aluminic  hydrate  is  added  and 
is  quickly  taken  up  by  the  lye.  The  stearic 
acid  is  melted  and  i-aised  to  about  the  same 
temperature,  and  the  compound  of  lye  and 
aluminium   slowly  added    thereto.     It  will 

25  unite  readily  therewith.  It  is  preferred  to 
employ  about  the  temperature  indicated,  as 
thereby  the  formation  of  the  composition  pro- 
ceeds gradually  and  without  violent  ebulli- 
tion.    The  temperature  of  the  molten  mass 

30  is  then  raised  to  a  point  somewhere  between 
450°  and  475°  Fahrenheit.  When  the  desired 
temperature  has  been  reached,  I  allow  the 
same  to  fall  about  100°  and  then  pour  the  mass 
into  the  molds  in  the  usual  manner.    The  fall 

35  of  the  temperature  may  be  conveniently  se- 
cured by  putting  out  the  fire  and  allowing  the 
mass  to  stand  a  few  moments. 

It  is  not,  of  course,'essential  that  all  the  in- 
gredients constituting  the  compound  mate- 

40  rial  should  first  be  incorporated  in  the  mix- 
ture before  heating  the  same  to  the  high  tem- 
perature required  to  drive  off  the  water  of 
crystallization  and  destroy  all  organic  mat- 
ter, as  the  ingredients  maj',  if  it  is  found  ad- 

45  vantageous,  be  heated  separately  to  the  high 
degree  necessary,  or  partial  combinations  may 
be  formed,  these  lieated  to  a  high  degree,  and 
then  the  partial  combinations  united  to  form 
the  finished  compound.     I  prefer,  however, 

50  to  first  iucorporate  and  thoroughly  unite  all 


the  ingredients  forming  the  compound  and 
then  raise  the  entire  mass  to  the  high  degree 
of  heat  necessary  to  drive  off  the  water  of 
crystallization  and  disintegrate  the  fibers  and 
similar  impurities,  as  hereinbefore  described.  55 

Notonlydo  the  blanks  thus  producedstand 
extremes  of  heat  and  cold  better  without 
molding  or  cracking,  but  they  give  better  re- 
sults at  all  times  on  account  of  their  being 
more  neai'ly  amorphous  and  homogeneous.       60 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  In  the  process  of  making  a  sound-record- 
ing material,  the  improvement  consisting  in  65 
partiallj^  saponifying  stearic  acid,  and  then 
heating  the  mass  to  a  temperature  of  about 
460°  Fahrenheit,  substantially  as  described.^ 

2.  In  the  process  of  making  a  sound-record- 
ing material,  the  improvement  consisting  in  70 
mixing  stearic  acid  with  caustic-soda  lye,  and 
then  heating  the  mass  to  about  460°  Fahren- 
heit. 

3.  The  improvement  in  the  process  of  mak- 
ing sound-recording  material  which  consists  75 
in  heating  such  material  to  about  4G0°  Fah- 
renheit, then  cooling  the  same  down  to  about 
360°  Fahrenheit,  and  then  molding  the  mate- 
rial into  the  desired  shape,  substantially  as 
described.  8c 

4.  The  process  of  making  a  sound-record- 
ing material  consisting  in  dissolving  alumini- 
um in  soda-lye,  adding  the  solution  tosteaiic 
acid,  and  raising  the  temperature  of  the  mass 

to  about  460°  Fahrenheit,  substantially  as  de-  85 
scribed. 

5.  The  process  of  making  a  sound-record- 
ing material,  said  process  consisting  in  add- 
ing to  stearic  acid  soda-lye  with  which  a  metal 
has  been  united,  the  lye  being  in  such  quan-  9c 
titj"  as  to  produce  partial  saponification,  and 
heating  the  mixture  to  about  460°  Fahrenheit, 
substantially  as  described. 

In  testimony  whereof  I  have  ^igned  this 
specification  in  the  presence  of  twosubscrib-  95 
ing  witnesses. 

THOMAS  II.  MACDONALD. 

Witnesses: 

IlENRY   A.  IIUBBELL, 
E.  W.  SULHIE. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  H.  Macdon- 
ALD,  a  resident  of  Bridgeport,  Connecticut, 
have  invented  a  new  and  useful  Improve- 
5  ment  in  Machines  for  Making  Graphophone 
Recording-Styles,  which  invention  is  fullj^  set 
forth  in  the  following  specification. 

My  invention  relates  to  the  cutting-toll  or 
"  recording-stylus"  of  graphophones  and  the 

lo  means  einploj^ed  for  shaping  or  grinding  the 
same  to  the  proper  form  for  use  in  connection 
with  a  recording-diaphragm. 

The  recording  -  stylus  as  commonl}'   con- 
structed is  of  sapphire  and  is  cylindrical  in 

1$  form.  Sapphires  are  produced  in  the  shape 
of  a  rough  mass  of  irregular  form  and  are 
first  cut  into  slabs  of  the  proper  thickness  bj' 
means  of  gang-saws.  The  slabs  are  then  ce- 
mented together  and  again  presented  to  the 

2o  gang-saws,  the  line  of  cut,  however,  being  at 
right  angles  to  the  first  cut.  Upon  dissolv- 
ing the  cement  the  sapphires  are  bound  in 
the  form  of  four-sided  i^risms  of  greater  or 
less  length  and  of  a  thickness  equal  to  the 

25  proposed  diameterof  the  stylus.  These  prisms 
are  then  cut  or  broken  into  suitable  lengths, 
after  which  it  is  necessary  that  the  angular 
prisms  be  reduced  to  cylinders  and  properly 
polished.     Heretofore  this  has  been  aecom- 

30  plished  by  cementing  one  end  of  the  prism 
into  a  chuck  carried  bj'  a  turning-lathe  and 
holding  a  lap  against  it  until  it  is  reduced 
from  a  prismatic  to  a  cylindrical  form.  Among 
the  many  objections  and  disadvantages  inci- 

35  dent  to  this  manner  of  forming  and  polishing 
the  cylinders  are  its  tediousness  and  expense, 
the  skilled  labor  required  to  accurately  ma- 
nipulate the  lap  to  the  end  that  a  true  cylin- 
der might  be  formed  and  of  the  desired  di- 

40  ameter,  and  the  waste  due  to  the  fact  that 
the  end  of  the  prism  held  in  the  chuck  is  not 
treated  by  the  lap  and  has  to  be  discarded. 

The  objects  of  the  present  invention  are  to 
produce  means  whereby  a  number  of  tlie 

45  prisms  may  be  simultaneously,  cheaply,  and 
expeditiously  converted  into  cylinders  of  the 
desired  diameter  and  to  avoid  the  waste  in- 
cident to  the  old  method  by  converting  the 
prism  throughout  its  entire  length  into  a  cyl- 

50  indcr. 


With  these  objects  in  view  my  invention 
consists  in  means  whereby  a  number  of  prisms 
of  approximately  the  length  of  the  finished 
stylus  may  be  simultaneously  presented  to 
the  grinding  action  of  a  lap,  combined  with  55 
means  for  revolving  the  prisms  about  their 
longitudinal  axes,  whereby  the  angles  of  the 
prisms  are  submitted  to  the  action  of  the  lap 
and  removed. 

The  invention  further  consists  in  cex'tain  60 
details  which  will  be  hereinafter  described 
and  then  pointed  out  in  the  claims. 

In  the  accompanying  drawings  I  have  illus- 
trated one  of  the  many  forms  which  my  in- 
vention may  assume,  in  which  drawings —      65 

Figure  1  is  a  perspective,  and  Fig.  2  a  side 
elevation,  of  my  machine.  Fig.  3  is  a  face 
view  of  the  jirism-holder,  and  Fig.  4  shows 
the  manner  of  using  pincers  for  applying  the 
square  prisms  to  a  lap  to  remove  the  more  70 
I)rominent  angles. 

In  the  drawings,  in  which  like  letters  refer 
to  like  parts  throughout,  A  is  a  suitable  base 
or  frame  in  which  turns  a  shaft  B,  having 
thereon  the  fast  driving- pullej''  C  and  the  75 
loose  pulley  C.  On  a  projecting  end  of  the 
shaft  B  is  a  lap  D,  the  bodj^  of  which  is  pref- 
erabl}^  formed  of  copper  and  the  front  face  of 
which  is  coated  with  diamond-dust  or  equiva- 
lent material  for  forming  a  grinding  and  pol-  80 
ishing  surface. 

E  is  a  standard  adjustably''  secured  on  the 
projecting  arm  A'  of  the  frame  A.     I  have 
shown  a  set-screw  e  as  a  convenient  means 
of  securing  the  standard  in  its  adjusted  po-  85 
sition. 

F  is  a  shaft  secured  in  the  standard  E  and 
projecting  horizontally  toward  the  face  of  the 
lap  D,  but  with  its  axial  line  somewhat  below 
that  of  the  shaft  B.  90 

G  is  a  wheel  or  disk,  preferably  of  wood, 
mounted  to  turn  freeh'  on  the  shaft  F,  and 
of  less  diameter  than  the  lap  D.  This  disk 
G  is  revolved  in  a  direction  opposite  to  that 
of  the  lap  D  by  any  suitable  mechanism — as,  95 
for  example,  a  belt  passing  around  the  disk 
and  extending  to  a  driving-shaft. 

H  is  a  disk  or  carrier,  preferably  of  red 
fiber,  secured  loosely  on  the  shaft  F  opposite 
the  face  of  the  lap  D,  as  shown,  and  I  is  a  10 
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tliin  disk  of  india-rubber  or  other  suitable 
yielding  material  which  is  preferably  placed 
between  the  carrier  H  and  the  disk  G,  though 
it  may  be  omitted,  if  desired.  The  carrier  H 
5  has  a  number  of  oblong  slots  7i,  formed  therein, 
each  of  these  slots  being  of  a  proper  size  to 
receive  a  single  prism.  Means,  such  as  a  nut 
J,  threaded  on  the  shaft  F,  may  be  employed 
to  adjust  the  position  of  the  disk  6  relative 

lo  to  the  lap  D.  Previous  to  placing  the  pri.sms 
in  the  slots  h  of  the  carrier  H,  I  prefer  to  re- 
duce the  four- sided  prisms  to  eight -sided 
prisms  by  grasping  them  in  a  pair  of  pincers 
K  and  applying  them  to  a  lap  L,  as  shown  in 

15  Fig.  i.  This,  however,  is  not  necessary,  and, 
if  desired,  the  four-sided  prisms  may  be  placed 
directly  in  the  carrier. 

The  operation  is  as  follows:  The  prisms  are 
placed  in  the  slots  h  of  the  carrier  H  and  the 

20  operator  presses  the  standard  E,  so  as  to 
bring  the  prisms  into  contact  with  the  face  of 
the  lap  D,  the  disk  G  and  the  lap  D  being 
meanwhile  revolved  in  opposite  directions, 
the  lap  being  j)referably  driven  the  faster. 

25  The  effect  of  this  action  is  that  the  disk  G, 
carrying  with  it  .the  yielding  disk  I,  causes 
the  prisms  to  turn  over  and  over  and  the  lap 
D  grinds  off  their  protruding  angular  edges, 
a  certain  amount  of  give  in  the  disk  I  pre- 

30  venting  any  damage  to  the  sapphires.  After 
a  few  moments'  treatment  the  prisms  will  be 
found  to  be  reduced  to  cylinders  of  uniform 
diameter.  A  continuation  of  the  treatment 
may  be  resorted  to  for  polishing  the  eylin- 

35  ders.  The  gage  or  diameter  of  the  cylinders 
is  determined  by  the  position  of  the  nut  J, 
and  it  may  be  adjusted  to  produce  cylinders 
of  greater  or  less  diameter,  as  desired.  By 
placing  the  shafts  B  and  F  with  their  axes  in 

40  the  same  vertical  but  different  horizontal 
planes  practically  the  entire  surface  of  the 
face  of  the  lap  is  utilized  in  the  grinding  ac- 
tion and  the  wear  upon  the  lap  is  even  and 
uniform,  whereas  if  the  shafts  B  and  F  were 

45  placed  with  their  axes  in  the  same  line  the 
wear  would  be  in  circular  grooves,  which 
would  very  much  shorten  the  life  of  the  lap. 
After  the  sapphires  have  been  reduced  to 
cylindrical  form   they  may  be  finished  by 

50  "squaring"  or  "cupping"  the  ends  as  may 
be  desired. 

It  will  be  understood  that  while  the  ma- 
chine herein  described  is  the  construction 
which  I  prefer  there  may  be  numerous  me- 

55  chanical  expressions  t)f  the  inventive  ideas 
embodied  therein,  and  I  do  not  therefore  limit 
mj'self  to  the  ijavticular  construction  shown. 


Having  thus  described  my  invention,  what 
I  claim  as  new  is — 

1.  The  combination  of  a  lap,  a  frame  sup-  60 
porting  the  same  and  means  for  revolving  the 
lap,  with  means  for  presenting  a  plurality  of 
angular  articles  to  the  face  of  the  lap  and 
means  for  revolving  said  articles  about  their 
longitudinal  axes,  substantially  as  described.  65 

2.  The  combination  of  a  lap,  a  frame  sup- 
porting the  same,  and  meansfor  revolving  the 
lap,  with  a  carrier  for  presenting  a  plurality 
of  prisms  to  the  face  of  the  lap,  and  means 
for  turning  the  prisms  in  said  carrier,  sub-  70 
stantially  as  described. 

3.  The  combination  of  a  lap,  a  frame  sup- 
portingthe  same,  and  means  for  revolving  the 
lap,  with  a  carrier  for  presenting  a  plui-ality 

of  prisms  to  the  lap,  means  for  automatically  75 
turning  the  prisms  in  the  carrier  and  revolv- 
ing thecarrier,  substantiallj^  as  described.    , 

4.  The  combination  of  a  lap,  and  meansfor 
revolving  the  same,  with  a  carrier  for  present- 
ing a  i)lurality  of  prisms  to  the  face  of  the  lap  80 
and  means  for  revolving  the  carrier  on  an  axis 
eccentric  to  the  axis  of  the  lap,  substantiallj^ 

as  described. 

5.  The  combination  of  a  lap,  and  means  for 
revolving  the  same,  with  a  disk  revolving  on  85 
an  axis  eccentric  to  said  lap,  a  carrier  turn- 
ing loosely  on  the  axis  of  the  disk,  the  disk 
and  carrier  being  movable  to  and  from  the 
face  of  the  lap,  substantially^  as  described. 

6.  The  combination  of  a  lap,  and  means  for  90 
revolving  the  same,  with  an  adjustable  disk 
revolving  on  an  axis  eccentric  to  said  lap,  a 
slotted  carrier  turning  loosely  in  the  axis  of 
the  disk,  a  slab  of  yielding  material  inter- 
posed between  the  disk  and  carrier  and  means  95 
for  revolving  the  disk  in  the  opposite  direc- 
tion from  the  lap,  substantiallj^as  described. 

7.  The  combination  of  a  lap,  and  means  for 
revolving  the  same,  of  a  standard  adjustable 
toward  and  from  the  face  of  the  lap,  a  shaft  too 
projecting  from  said  standard  toward  the  lap, 

a  disk  revolving  in  said  shaft  and  adjustable 
longitudinally  thereof,  a  slotted  carrier  turn- 
ing loosely  on  said  shaft  adjacent  to  the  face 
of  lap,  a  slab  of  yielding  material  interposed  105 
between  the  disk  and  carrier,  and  means  for 
revolving  the  disk,  substantially  as  described. 
In  testimony  whereof  I  have  signed  this 
specification  in  the  j)resence  of  two  subscrib- 
es. 

^THOMAS  II.  MACDONALD. 
Witnesses: 

William  I.  Stau, 
R.  Irwin  Smith. 
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To  all  Tclioiu  it  TIKI !j  coTicern: 

Be  it  known  that  I,  Henry  Jokes,  a  citizen 
of  the  United  States,  and  a  resident  of  the 
citj^  of  Philadelphia,  State  of  Pennsj'lvauia, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Sound  Recording  and  Repro- 
ducing Machines,  of  which  the  following  is  a 
full, clear, and  exact  description,  reference  be- 
ing had  to  the  accompanj'ing  drawings,  form- 

lo  ing  part  of  this  specification. 

This  invention  relates  to  certain  improve- 
ments in  sound  recording  and  reproducing 
machines,  and  has  for  its  object  to  provide  an 
improved  construction  bj^  means  of  which  the 

15  sound  delivered  from  the  trumpet  or  other  re- 
ceiver is  greatly  improved  both  in  tone  and 
in  volume,  the  harsh  and  grating  effect  which 
has  heretofore  been  experienced  in  all  ma- 
chines of  this  class  being  coinjiletely  elimi- 

20  nated  and  a  clear  and  distinct  articulation 
obtained  and  the  sound  softened  and  other- 
wise improved. 

With  this  object  in  view  my  invention  con- 
sists in  providing  twin  sound-boxes  rigidly 

25  secured  together  in  diaphragms  which  are 

connected  by  a  single  arm  pivotally  secured 

in  the  said  rigid  frame  and  connected  to  and 

operated  hj  a  single  stylus. 

My  invention  further  consists  in  providing 

30  the  stylus-supporting  bar  with  ball-bearing 
studs  both  on  its  top  and  bottom,  said  con- 
struction permitting  the  easy  lateral  move- 
ment of  said  supporting-bar,  at  the  same  time 
preventing   longitudinal   or   endwise  move- 

35  ment. 

A  further  object  of  my  invention  is  to  pro- 
vide with  the  twin  sound-boxes  an  arm  piv- 
otally mounted  between  the  two  diaphragms 
of  said  sound-boxes,  said  mounting  being 

40  substantially  on  a  line  with  the  lines  of  the 
diaphragm  and  adapted  to  oscillate  ux^on  the 
pivot  of  such  mounting,  the  said  arm  extend- 
ing in  opposite  directions  on  each  side  of  its 
pivotal  point,  its  outer  ends  being  connected 

45  in  the  center  of  one  of  the  diaphragms. 

A  still  further  object  of  my  invention  is  to 
provide  the  stylus-holders  with  a  thin  resili- 
ent end  to  be  secured  to  the  supporting-bar, 
which  ispivotall}'  mounted  in  the  supporting- 

50  frame,  said  ijlatebeingbroadened  for  rigidity 
in  a  crosswise  direction. 
My  invention  further  consists  in  the  con- 


struction, combination,  and  arrangement  of 
parts,  such  as  will  be  hereinafter  fully  de- 
scribed, and  particularly  pointed  out  in  the  55 
claims. 

Referring  to  the  accompanjing  drawings, 
which  form  a  part  of  this  specification  and  in 
which  similar  letters  of  reference  are  used  to 
indicate  similar  parts.  Figure  1  is  a  sectional  60 
elevation  of  a  portion  of  a  gramophone  hav- 
ing my  improvements  applied  thereto.  Fig. 
2  is  a  transverse  section  taken  about  on  the 
line  2  2  of  Fig.  1,  parts  of  the  supporting- 
frame  being  broken  away  and  the  sound-  65 
boxes  omitted.  Fig.  3  is  a  detail,  pai'tly  in 
section,  showing  the  application  of  my  piv- 
oted stj'lus-supporting  bar  to  a  single  sound- 
box. Fig.  4  is  a  detail  plan  view  of  the  stylus- 
securing  plate  attached  to  the  bar  C,  which  70 
is  shown  in  section.  F'ig.  5  is  a  side  elevation , 
partly  in  section,  showing  the  sound-boxes  in- 
clined and  terminating  in  a  single  trumpet. 

In  carrying  out  mj'  invention  I  provide  two 
sound-boxes  A  A'  of  the  usual  construction,  75 
each  provided  with  a  diaphragm  a  and  a',  se- 
cured to  and  adjusted  upon  the  said  sound- 
boxes \>y  means  of  the  caps  h  h'.  On  the  upper 
outside  surface  of  the  sound-boxes  A  A'  is  rig- 
idlj' secured  asupporting-plateB, which  holds  80 
the  two  sound-boxes  rigidly  together  and 
forms  a  part  of  the  supporting-frame.  Located 
centrally  between  the  two  sound-boxes  A  A' 
and  on  a  line  with  the  horizontal  plane  of  the 
diaphragms  is  a  sui^porting-bar  C,  having  in  85 
its  upper  surface  sockets  c  c'  for  the  reception 
of  the  lower  ends  of  the  ball-bearing  studs  (7  d', 
the  upper  ends  of  said  studs  being  rigidly  se- 
cured in  the  frame-j)late  B  by  means  of  suit- 
able screw-threads  and  nuts,  as  illustrated,  90 
or  in  any  other  well-known  manner.  On  the 
under  side  of  the  said  supporting-bar  C  is  a 
socket  c^,  located  to  one  side  of  its  longitudi- 
nal center  and  adapted  to  receive  the  upper 
end  of  the  ball-bearing  stud  d-.  The  lower  95 
end  of  this  stud  d-  is  secured  by  means  of 
screw-threads  and  nuts  or  otherwise  in  a 
transverselj'-arranged  bar  D,  secured  at  its 
ends  to  the  sound-boxes  A  A'  b}^  means  of  the 
.standards  e  e'.  100 

Rigidly  secured  to  the  under  side  of  the 
supporting-bar  C  is  a  transversely-arranged 
arm  F,  extending  on  each  side  of  the  said 
supporting-bar  C  and  having  its  respective 
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euds  connected  to  the  center  of  the  dia- 
phragms a  a',  as  clearly  illustrated  in  Fig.  1  of 
the  drawings.  To  the  under  side  of  the  sup- 
porting-bar C  and  slightly  to  one  side  of  the 
5  transverse  arm  F  is  secured  the  stylus-holder 
G,  which  may  be  soldered  to  the  said  bar  C 
or  secured  thereto  in  any  other  well-known 
manner.  This  stylus-holder  G  consists  of  a 
thin  resilient  flat  metal  bar,  increasing  in 

10  thickness  as  it  reaches  the  lower  end  and  ter- 
minating in  an  enlarged  socket  or  sleeve  g 
for  the  reception  of  the  stylus-point  H.  A 
suitable  set-screw  Ji  is  provided  in  said  sleeve 
g  for  securely  holding  the  stylus-point  in  the 

15  stylus-holder. 

The  sound-boxes  A  A'  are  preferably'  con- 
nected, as  in  the  construction  shown  in  Fig. 
],  each  to  an  independent  horn.  The  con- 
struction shown  in  Fig.  5  is  especially  adapted 

20  to  connection  with  a  single  horn. 

From  the  foregoing  description  it  will  be 
readily  seen  that  the  supporting-bar  C,  which 
carries  the  arms  F,  which  are  connected  to 
the  diaphragms  a  a'  at  their  respective  cen- 

25  ters,  is  capable  of  oscillating  on  its  ball-bear- 
ing studs  under  the  action  of  the  vibrations 
produced  through  the  stylus  by  the  sound- 
Avaves  of  the  record-disk.  This  oscillatory 
movement  of  the  said  supporting-bar  C  and 

30  its  connecting-arms  F  causes  a  pulling  move- 
ment on  one  of  the  diaphragms  and  a  simul- 
taneous pushing  on  the  other,  thus  doing 
away  with  the  necessity^  of  an}-  springs  to  re- 
turn the  said  diaphragms  to  a  normal  posi- 

35  tion,  as  has  heretofore  been  the  practice. 

In  Fig.  3  I  have  illustrated  a  single  sound- 
box, showing  the  supporting-bar  C  provided 
with  the  ball-bearing  studs  d  d'  on  its  upper 
surface,  the  rigid  ends  of  which  are  secured 

40  directly  to  the  frame  or  cap  b  of  the  sound- 
box, while  the  stud  d^on  the  lower  side  is  se- 
cured in  a  bracket  d^,  also  rigidly  connected 
to  the  supporting  frame  of  the  sound-box.  A 
single  arm  F'  is  rigidly  secured  at  one  end  to 

45  the  supporting-bar  C  and  at  its  other  end  to 
the  center  of  the  diaphragm  a.  The  stjius- 
support  G  is  constructed  and  secured  to  the 
supporting-bar  C  in  substantially  the  same 
manner  as  heretofore  described. 

50  In  Fig.  5  I  have  illustrated  my  sound-boxes 
in  inclined  positions,  so  as  to  economize  in 
.space  and  having  the  ends  of  the  said  sound- 
boxes terminating  in  a  single  tube  to  be  con- 
nected to  the  trumpet  or  other  receiving  de- 

55  vice.  In  this  construction  the  supporting- 
bar  C  is  located  centrally  between  the  two 
sound-boxes  A  A'  and  is  provided  with  the 
ball-studs  on  its  top  and  bottom,  the  pivotal 
bearing-points  of  which  are  on  a  line  at  the 

60  intersection  of  the  longitudinal  plane  of  said 
diaphragms,  as  clearly  illustrated.  A  sup- 
porting-frame B'  is  secured  at  each  end  to  the 
caps  b  b'  of  the  sound-boxes  for  supporting 
the  upper  ends  of  the  studs  dd'.    A  depend- 

65  ing  U-shaped  rod  D',  secured  at  each  end  of 
the  caps  B  B'  of  the  sound-box,  is  provided 
for  the  support  of  the  lower  end  of  the  stud 


d?.  The  arm  F,  rigidly  secured  to  the  sup- 
porting-bar C,  extends  on  each  side,  and  its 
respective  ends  are  looselj'  connected  to  the  7 
center  of  the  diaphragms  a  a',  and  the  oper- 
ation of  this  construction  is  substantially  the 
same  as  that  described  with  reference  to  Figs. 
1  and  2. 

I  have  referred  to  the  studs  d  d'  as  "  ball-  7 
bearing  "  studs.  It  is  clear,  however,  that  it 
is  not  essential  that  the  point  of  these  studs 
should  be  shaped  in  a  ball  form,  as  they  are 
antifrictional  bearings  and  might  therefore 
be  pointed  or  tapered  and  answer  the  require-  i 
ments. 

By  my  above-described  construction  of  piv- 
oted or  ball-bearing  stylus-supporting  bar  lo- 
cated centrally  on  aline  with  thediaphragmsl 
do  away  with  friction  and  provide  an  easy  bear-  { 
ing,  which  permits  of  easy  oscillation  of  the 
said  bar  and  also  prevents  the  transmission 
of  an  unnatural  grating  sound,  which  would 
be  caused  by  undue  friction  at  such  point. 
By  providing  the  twin  sound-boxes  and  a  sin-  c 
gle  arm  connected  at  its  free  ends  to  the  dia- 
phragm and  rigidly  connected  to  the  stylus- 
supporting  bar  I  am  enabled  to  do  away  with 
springs  for  returning  the  said  diaphragms  to 
normal  positions,  as  by  the  oscillatory  move-  c 
ment  imparted  to  the  said  arms  through  the 
medium  of  this  pivot-supporting  bar  and  con- 
necting-stylus heretofore  described  I  obtain 
a  pushing  and  pulling  movement  alternately 
on  the  diaphragms.  i 

In  the  construction  of  stj^lus-support  shown 
in  Fig.  4  the  plate  G  is  made  of  i"educed 
thickness,  tensioned  to  slightly  yield  under 
the  weight  of  the  sound-box— as,  for  instance, 
in  use  in  machines  known  as  the  "gramo-  i 
phone" — and  broadened,  so  as  to  be  unyield- 
ing in  the  direction  of  the  sound-waves.  In 
the  construction  shown  the  plate  G  is  mor- 
tised or  set  into  the  bar  C  in  slots  provided 
for  the  purpose  and  rigidly  secured  therein,    ; 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  a  sound  recording  and  reproducing 
machine,  multiple  diaphragms  and  sound-  : 
boxes  having  their  diaphragms  connected 
through  the  medium  of  rigid  arms  with  a  sin- 
gle stjdus-bar  and  adapted  to  pulsate  at  the 
same  time  in  opposite  directions,  substan- 
tially as  described. 

2.  In  a  sound  recording  and  repi'oducing 
machine,  twin  sound-boxes  set  in  a  rigid 
frame,  a  pivoted  stj^lus-bar,  a  rigid  arm  con- 
necting said  Stylus-bar  with  each  diaphragm, 
said  diaphragms  adapted  to  vibrate  at  the  1 
same  time  in  opposite  directions, substantially 
as  described. 

3.  In  a  sound-reproducing  machine,  a  sty- 
lus loosely  mounted  between  two  diaphragms, 
adapted  to  oscillate  from  the  pivot  of  such  : 
mounting,  arms  rigidly  connected  to  said  sty- 
lus, the  outer  ends  of  which  are  connected  to 
the  center  of  the  diaphragms,  substantially 
as  described. 
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4.  lu  a  sound  -  veproducing  machine,  the 
combination  of  twin  sound-boxes,  dia- 
phragms carried  therebj',  a  stylus  loosely 
mounted  between  the  same,  and  on  aline  with 

5  the  plane  of  the  diaphragms,  said  stylus 
adapted  to  oscillate  from  the  pivot  of  its 
mounting,  arms  rigidly  connected  to  said  sty- 
lus the  outer  ends  of  which  ai'e  connected  to 
the  center  of  the  diaphragms,  substantially 
10  as  described. 

5.  In  sound -reproducing  machines,  the 
combination  of  twin  sound-boxes,  a  support- 
ing-frame rigidly  connecting  them  together, 
diaphragms  carried  bj'  said  sound-boxes,  a 

15  stylus-supporting  bar  carried  b3' said  support- 
ing-frame, pivotal  bearings  for  said  stylus-bar 
located  on  a  line  with  the  plane  of  the  dia- 
phragm, an  arm  rigidly  connected  to  said  st^^- 
lus-bar  its  free  ends  extending  in  opposite  di- 

20  rections  and  connecting  at  each  end  with  one 
of  the  diaphragms,  substantial!}"  as  described. 
G.  The  combination  of  the  twin  sound- 
boxes,diaphragms  carried  thereby,  a  support- 
ing-frame rigidly  connecting  the  sound-boxes, 

25  a  stylus-supporting  bar  located  between  the 
sound-boxes,  studs  carried  bj'  the  supporting- 
frame  adapted  to  bear  in  sockets  formed  on 
the  upper  and  lower  sides  of  the  stylus-snp- 


liorting  bar,  an  arm  rigidly  connected  to  the 
said  stylus-supporting  bar  having  its  free  30 
ends  extending  in  opposite  directions  and  con- 
nected to  one  of  the  diaphragms,  and  a  stylus 
secured  in  said  supporting-bar,  substantially 
as  described. 

7.  The  combination  of  the  twin  sound-boxes  35 
provided  with  diaphragms,  a  frame  rigidly 
connecting  them  together,  a  stylus-support- 
ing bar  located  centrally  between  the  said 
sound-boxes,  sockets  formed  at  each  end  on 
the  upper  side  of  said  supporting-bar,  studs  40 
rigidly  secured  in  the  supporting- frame  hav- 
ing balls  on  their  lower  ends  adapted  to  the 
said  sockets,  a  socket  formed  on  the  lower  side 
of  said  stylus-supporting  bar,  a  stud  carried 
bj'  the  supporting-frame  having  a  ball  on  its  45 
upper  end  adapted  to  said  socket,  the  said 
ball-bearings  being  on  a  line  with  the  diamet- 
rical center  of  the  diaphragms,  and  a  stjius 
carried  by  the  stylus-supporting  bar,  substan- 
tially as  described.  50 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  8th  dav  of  June,  A.  D.  1898. 

HENRY  JONES. 

Witnesses: 

J.  Henderson, 
Horace  Pettit. 
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To  all  ivhom,  it  may  concern: 

Be  it  known  that  I,  Henry  Jones,  a  citizen 
of  the  United  States,  and  a  resident  of  the  citj' 
of  Philadelphia,  State  of  Penns^ivania,  have 
5  invented  certain  new  and.  useful  Improve- 
inents  in  Sound  Recording  and  Reproducing 
Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  acconapanj'ing'dra wings,  forming 

lo  part  of  this  specification. 

My  invention  has  relation  to  sound  record- 
ing and  reproducing  machines,  and  has  for 
its  principal  object  to  provide  a  construction 
in  what  is  known  as  the  "sound-box"  and  its 

15  immediate  attachments  which  will  reduce  to 
a  minimum  the  "scratching"  effect  which  is 
very  noticeable  and  objectionable  in  most  of 
the  sound-boxes  in  use. 

A  further  object  of  vay  invention  is  to  pro- 

20  vide  an  improved  construction  of  mounting 

the  stylus-bar  upon  the  sound-box  casing, 

wherebj'  better  results  are  produced  than  in 

constructions  heretofore  invented. 

As  is  well  known,  in  some  talking-machines, 

25  as  the  phonograph  and  graphophone,  the  un- 
dulations of  the  sound-waves  are  recorded  in 
the  base  of  the  grooves  of  the  record.  In  oth- 
ers, as  in  the  gramophone,  the  undulations  of 
the  sound-waves  are  reproduced  in  the  sides 

30  of  the  grooves  of  the  record.  In  tlie  former 
cases  the  objectionable  scratching  effect  is 
produced  by  microscopic  unevenness  of  the 
sides  against  which  the  side  or  sides  of  the 
stylus  come  in  contact.     In  the  latter  case 

35  the  scratching  effect  is  jorodueed  by  the  ex- 
treme point  coming  in  contact  with  like  un- 
even nesses  in  the  bases  of  the  r  u  nninggrooves. 
These  produce  foreign  and  false  notes  or 
sounds  which  intermingle  with  the  true  notes 

40  and  tones  of  the  record  undulations.  The 
true  undulations  in  eitherconstruction  of  rec- 
ord are  transmitted  to  the  diaphragm  by  a 
positive  true  vibration  of  the  stylus  point  and 
bar  in  given  directions.     The  false  accidental 

45  unevennesses  of  the  sides  or  bases  of  the 
grooves,  as  the  case  maj'  be,  tend  to  vibrate 
the  point  and  stylus-bar  to  which  it  is  con- 
nected in  the  ordinary  construction  in  pro- 
ducing a  tremor  in  a  direction  substantially 

50  at  right  angles  to  the  true  vibrations,  which 
if  communicated  from  the  stylus-point  to  the 
stylus-bar  will  then  be  communicated  into  or 
along  the  sound-box  to  the  trumpet  or  re- 


ceiver and  produces  the  sei'atching  effect, 
mingling  with  the  true  notes  of  the  record.  55 
The  object  of  my  invention  is  to  nullify'  or 
minimize  this  false  vibrator}-  effect  primarily 
by  preventing  as  far  as  possible  its  commu- 
nication from  tlie  stylus-point  to  the  stj-lus- 
bar  at  the  point  of  attachment  and,  further,  60 
to  nullify  or  minimize  between  this  securing- 
point  and  the  connection  of  the  stj^us-bar 
with  the  frame  of  the  sound-box  any  of  the 
false  vibratory  effects  which  may  have  been 
transmitted  to  the  stjius-bar.  65 

In  the  accompanying  drawings.  Figure  1  is 
a  sectional  view  of  a  sound-box  of  a  sound 
recording  and  reproducing  machine  embody- 
ing my  invention,  drawn  on  the  line  x  x  of 
Fig.  2.  Fig.  2  is  an  end  view  of  the  same  70 
looking  in  the  direction  of  the  arrow  in  Fig. 
1.  Fig.  3  is  a  cross-sectional  view  of  the  same 
on  the  line  y  //of  Fig.  1.  P'ig.  4  is  an  enlarged 
detail  view  of'  one  form  of  the  stylus-point- 
securing  device  for  securely  holding  the  stj--  75 
lus-point  and  at  the  same  time  preventing  to 
a  considerable  degree  the  false  vibrations  oc- 
casioned in  the  point  of  the  stylus  and  which 
prevents  the  scratching  effect  from  being 
transmitted  to  thestylusbarandcasing.  Fig.  80 
5  is  a  modification  of  the  stylus-point-secur- 
ing device  for  the  same  purpose.  Fig.  6  is  a 
sectional  view  on  the  line  2  2  of  Fig.  3. 

A  represents  the  receiver  or  transmitter,  as 
the  case  may  be,  secured  to  the  disk-shaped  85 
diaphragm-holder  B,  which  is  recessed  in  the 
ordinary  manner  for  the  reception  of  the  dia- 
phragm 6,  the  diaphragm  being  held  in  place 
by  the  rings  or  gaskets  c,  of  rubber  or  other 
suitable  material,  at  its  periphery  on  either  9c 
side.     The  stylus-bar  d  is  in  the  construction 
shown  secured  to  a  transverse  bar  e,  hinged 
or  pivoted  upon  pins/,  which  are  secured  at 
their  inner  ends  to  a  plate  g,  rigidlj-  secured  to 
the  disk  i)ortion  B.     The  pins/have  on  their  95 
outer  ends  balls  or  knobs  h,  (shown  in  dotted 
lines  in  Fig.  2,)  which  are  adapted  to  con- 
caved recesses  in  the  inner  face  of  the  bare, 
forming  substantially  ball-and-socket  joints. 
To  this  bar  e  is  secured  by  screws  or  other-  100 
wise,  as  shown  in  Fig.  2,  a  downwardlj'-pro- 
jectlng  plate  «,to  which  plate  i  is  then  secured 
the  plate  ;/,  as  through  the  medium  of  the 
screws  Ic.    This  plate ./  is  rigidly  pi'ovided  with 
a  sleeve  I  and  thumb-screw  m,  in  which  the  105 
stylus-point  n  is  adjustabl}^  attached.     Be- 


628,811 


lO 


15 


tween  the  i^lates  i  aud  j  I  provide  a  layer  of 
sound-non-trausmitting  material  7.;' — such, for 
instance,  as  rubber  or  other  suitable  mate- 
rial-— and  I  also  preferably  provide  a  layer  of 
the  same  material  between  the  heads  of  the 
screws  /■;  and  the  plate  .;",  also  around  the 
screws  k  where  they  pass  through  the  plate j, 
the  holes  in  the  plate  being  enlarged  for  the 
purpose,  as  illustrated  in  Fig.  6.  To  hold  the 
bar  e  and  the  parts  which  it  carries  in  posi- 
tion upon  the  headed  pins /and  to  prevent 
displacement,  I  provide  in  the  bar  e,  midwaj^ 
in  its  length,  the  transverse  bolts  00,  secured 
at  one  end  directly  or  indirectl}^  in  the  bar  e 
and  having  on  the  opposite  end  adjusting- 
screws  2^  P-  Between  the  inner  head  of  these 
bolts  and  the  bar  to  which  they  are  attached 
and  also  between  the  adjusting-screws  j?  and 
the  plate  g  I  provide  rubber  blocks  or  spiral 

20  springs  r.  Bj^  this  construction  the  tension 
on  the  ball-and-socket  joint  of  the  combined 
plate  and  bars,  forming  practically  the  stj'lus- 
bar,  is  easily  regulated  and  the  relative  po- 
sition of  the  stylus-bar  d  to  the  diaphragm 

25  may  be  accurately  adjusted. 

In  the  construction  shown  in  Fig.  4  the 
tubular  section  of  sound-non-transmitting  ma- 
terial is  compressed  around  the  needle  or  stj-- 
Ins-point  n  through  the  set-screw  m  in  forc- 

30  ing  the  broken  section  V  of  the  tubular  por- 
tion /,,  thus  holding  it  firmly  in  position.  The 
stylus-point,  however,  may  be  firmly  held  in 
position  by  other  constructions — such,  for 
instance,  as  that  illustrated  in  Fig.  5.     The 

35  material  7o- must  be  sufficientlj- rigid  to  firmly 
hold  the  point  in  the  holder  /,  so  that  the  true 
vibratorj^  motion  of  the  sound-waves  shall 
not  be  lost  atthe  point  of  connection,  though 


the  irregular  undefined 


■scratching"  will  be 


40  deadened  at  the  point  of  connection.  It  is 
clear  that  the  intervening  laj^ers  of  sound  non- 
ti'ansmitting  or  deadening  material  h'  oper- 
ates in  a  smilar  manner  to  still  further  deaden 
any  scratching  effect  which  may  have  been 

45  transmitted  to  the  plate  .51',  as  hereinbefore  de- 
scribed. 

It  is  apparent  that  the  construction  herein 
described  may  be  modified  without  departing 
from  the  spirit  of  my  invention. 

50  The  structure  which  I  have  described  is  a 
preferable  form  of  construction  and  well  illus- 
trates the  invention. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  hj  Letters  Pat- 

55  ent,  is— 

1.  In  asoundrecordingand  reproducing  ma- 
chine, a  stylus-bar  mounted  upon  the  sound- 
box frame  in  pivotal  bearings  having  on  either 
side  of  the  line  of  the  said  pivotal  bearings 

60  an  adjustable  tension  device  for  regulating 
the  tension  of  the  bearing  and  the  yielding 
of  the  stylus-bar  in  the  operation  of  the  de- 
vice, substantialh^  as  described. 

2.  In  a  sound  recording  and  reproducing  ma- 
65  chine,  an  L-shaped  stylus-bar  mounted  upon 

the  frame  of  the  sound-box  in  pivotal  bear- 
ings comprising  the  pins,  /,  adapted  to  re- 


cesses in  the  plate,  e,  adjusting-rods,  0,  pro- 
vided on  either  side  of  the  pivotal  bearing 
connected  to  the  L-shaped  stylus-bar  and  to  70 
the  sound-box  frame,  intervening  tension 
media,  r,  provided  on  said  rods,  and  adjust- 
ing-nuts, p,  substantially  as  described. 

3.  Inasoundrecordingandrei)roducingma- 
chine,  a  sectional  stylus-bar,  having  the  de-  75 
pending  sections,  i,j,  a  layer  of  sound-dead-        j 
ening  material,  h',  interposed  between  said        ■ 
sections,  a  securing-section,  I,  and  a  layer  of 
sound-deadening  material,   h^,  provided  in 
said  securing-section  around  the  stylus-point,  80 
substantially  as  described. 

4.  Inasoundrecordingand  reproducingraa-        M 
chine,  an  L-shaped  stylus-bar  composed  of        1 
the  bar,  d,  transverse  bar,  e,  plates,  i  j,  dis- 
posed at  right  angles  to  bar,  d,  stylus-point  85 
receiver,  I,  and  tubular   section  of   sound- 
deadening  material,  Ic^,  provided  in  said  sec- 
tion, I,  around  the  st^ius-point,  7i,  the  whole 
being  yieldingly  mounted  upon  the  sound- 
box, substantially  as  described.  90 

5.  Inasoundrecordingandreproducingma- 
chine,.  an  L-shaped  stylus-bar  composed  of 
the  bar,  d,  transverse  bar,  e,  plate,  /,  j,  dis- 
posed at  right  angles  to  bai-,  d,  stylus-point 
receiver,  /,  a  tubular  section  of  sound-dead-  95 
ening  matei'ial,  l-^,  provided  in  said  section, 

1,  around  the  stylus-i^oint,  n,  the  said  sec- 
tions forming  the  said  L-shaped  stylus-bar 
having  a  pivotal  connection  to  the  frame  of 
the  sound-box  comprising  the  headed  bolts,  ico 
/,  provided  in  the  plate,  g,  adapted  to  con- 
cave recesses  in  the  bar,  e,  and  the  rods,  o, 
arranged  centrallj^  of  the  bar,  e,  and  in  a  ra- 
dial line  with  the  diaphragm  center,  one  end 

of  each  of  said  rods  being  adjustable'  eon-  105 
nected  to  the  bar,  e,  aud  the  opposite  end  to 
the  plate,  g,  rigidly  secured  in  the  sound-box, 
and  adjusting-screws,p,  and  tension  devices, 
r,  provided  on  the  outer  ends  of  said  rods,  0, 
to  regulate  the  tension  of  the  joint,  substan-  no 
tially  as  described. 

6.  Inasoundrecordingandreproducingma- 
chine,  a  tubular  section.  A,  a  disk  section, 
B,  diaphragm,  h,  L-shaped  stylus-bar  com- 
prising the  bar,  fZ,  transverse  bar,  e,  plates,  115 

2,  j,  intervening  layers  of  sound-deadening 
material,  h',  transverse  securing -screws,  7.;, 
tubular  section,  I,  with  adjustable  section,  7', 
pi'ovided  therein,  securing-screw,  m,  inter- 
vening laj'er  of  sound-deadening  material,  120 
Ic^,  around  the  stylus-point  in  the  section,  7, 
headed  bolts,/,  secured  to  the  plate,  fy,adai)t- 

ed  to  concaved  recesses  in  the  bar,  e,  rods,  0, 
connecting  the  bar,  e,  with  the  plate,  g,  en- 
circling yielding  media,  r,  provided  upon  the  125 
rods,  0,  and  adjusting-nuts,p,  provided  upon 
the  said  rods,  substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  8th  day  of  June,  A.  D.  1898. 


HENRY  JONES. 


Witnesses: 

J.  Henderson, 
Horace  Pettit. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Henry  Jones,  a  citi- 
zen of  the  United  States,  and  a  resident  of  the 
city  of  Philadelphia,  State  of  Pennsylvania, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Sound  Recording  and  Repro- 
ducing Machines,  of  which  the  following  is  a 
full,  clear,  and  exact  description,  reference 
being  had  to  the  accompanying  drawings, 

lo  forming  part  of  this  specification. 

This  invention  has  relation  to  certain  im- 
provements in  sound  recording  and  repro- 
ducing machines;  and  the  i^i'incipal  objects  of 
the  said  invention  are  to  provide  an  improved 

15  construction  of  sound-box;  also,to provide  an 

improved  construction  of  mountingthestyhis- 

bar  upon  the  sound  -  box  casing,  whereby 

greatly-improved  results  are  obtained. 

My  invention  consists  in  the  construction, 

20  combination ,  and  arrangements  of  parts, such 
as  will  be  hereinafter  more  fully  described, 
and  particular!}'  pointed  out  in  the  claims. 
Referring  to  the  accompanying  drawings, 

-     formingpartof  thisspecification  and  in  which 

25  similar  letters  of  reference  are  used  to  indi- 
cate similar  parts,  Figure  1  is  a  front  eleva- 
tion of  a  sound-box  embodj'ing  my  improve- 
ments. Fig.  2  is  a  central  vertical  section 
taken  about  on  the  line  2  2  of  Fig.  1,  looking 

30  in  the  direction  of  the  arrow.     Fig.  3  is  a  side 
elevation  of  the  same,  a  portion  of  the  sound- 
box casing  being  broken  awaj'  and  the  dia- 
phragm being  shown  in  section. 
In  the  said  drawings,  A  designates  the  re- 

35  ceiver  or  transmitter,  as  the  case  raaj'  be, 
which  is  secured  to  the  circular  diaphragm- 
holder  B,  in  which  is  loosely  fitted  the  dia- 
phragm 6,  having  on  its  rear  side  a  rubber 
washer  or  ring  c,  which  keeps  the  said  dia- 

40  phragm  awaj'  fi'om  the  casing  B.  Extend- 
ing from  the  lower  side  of  the  casing  B  and 
formed  integral  therewith  is  a  flanged  plate 
fZ,  and  a  short  distance  below  this  flange  rHs 
the  transversely-arranged  stylus-supporting 

45  bar  e,  which  runs  parallel  with  the  part  d 
and  is  secured  thereto  by  means  which  will 
be  hereinafter  described.  In  this  construc- 
tion the  stylus-bar  is  connected  directly  with 
the  transversely-arranged  supporting-bar  e, 

50  which  also  has  rigidly  connected  to  it  the 
stylus-holder,  thereby  making  a  rigid  con- 


'  nectioil  between  the  stjdus-point  and  the  dia- 
phragm. 

In  about  the  center  of  the  supporting-bar 
e  is  a  projecting  lug  e',  provided  with  an  ap-  55 
erture  foi-  the  reception  and  support  of  a 
transversely-arranged  bolt/,and  on  the  flange 
of  the  plate  d  is  formed  a  similar-shaped  pro- 
jection e^,  also  provided  with  an  aperture  for 
the  reception  and  support  of  the  bolt/.  On  60 
the  bolt  /,  below  the  support  e',  I  provide  a 
resilient  block  q^  of  rubber  or  other  suitable 
material,  the  said  block  abutting  against  the 
projection  e'  and  against  a  milled  disk  gr', 
which  is  screw-tlireaded  on  the  lower  end  of  65 
the  bolt  /.  On  the  upper  end  of  the  said  bolt 
/and  bearing  against  the  upper  side  of  the 
projection  c~  is  a  similar  rubber  block  ^'-,  hav- 
ing its  upper  end  abutting  against  the  small 
washer/',  which  is  rigidly  secured  to  the  bolt  70 
/.  These  rubber  blocks  g  ry'  form  si)rings, 
the  tension  of  which  can  be  adjusted  by  means 
of  the  milled  head  or  nut  r/',and  serve  to  ex- 
ert pressure  on  the  stjdus-bar  and  keep  it  in 
contact  with  the  diaphragm  6,  the  elasticitj'  75 
of  the  diaphragm  acting  as  a  spring  in  the 
other  direction  and  returningsaid  diaphragm 
to  its  normal  position.  Instead  of  using  the 
resilient  blocks  g  cf  coiled  springs  might  be 
used  with  tlie  same  result.  80 

The  stylus-bar  II  is  secured  to  the  support- 
ing-bar e  by  means  of  a  suitable  screw,  such 
as  /«,  thereby  making  it  rigid  with  the  said 
supporting-bar,  and  the  upper  end  of  the  said 
stylus-bar  bears  against  the  diaphragm  at  its  85 
center,  as  illustrated,  the  springs  g  g~  tend- 
ing to  keep  it  in  contact  with  the  diaphragm, 
as  heretofore  described. 

In  each  end  of  the  flange  on  the  i)late  d  are 
openings  screw-threaded  for  the  reception  of  90 
the  pivot-screws  /.     The  upper  surface  of  the 
st^'lus  -  supporting   bar  e  is   provided  with 
socket-openings  /',  adajited  for  the  reception 
of  the  balls  formed  on  the  end  of  the  pivot- 
screws  i,  therebj'  forming  practically  a  ball-  95 
and-socket  joint  at  each  end  of  the  stylus- 
supporting  bar,  so  that  the  said  supporting- 
bar  can  have  easy  lateral  movement  when 
vibrated  under  the  action  of  the  sound-waves 
transmitted  through  the  stylus,  the  said  pivot-  100 
screws  also  serving  to  prevent  any  longitudi- 
nal ujovement  of  the  stylus-support,  which 


s 
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would  be  objectionable.  The  bolt /and  its 
springs,  heretofore  described,  serve  to  hold 
the  stylus-supportino;  bar  to  the  plate  d  of 
the  diaphragm-holder  B. 
5  On  the  under  side  of  the  stjdus-supporting 
bar  e  and  to  one  side  of  the  center  thereof  is 
a  projecting  lug  Z,  to  which  is  rigidly  secured 
the  stylus -holder  L,  provided  with  the  set- 
screw  l'  for  holding  and  adjusting  the  stylus. 

lo  The  stylus- point  and  its  holder  are  illustrated 
as  being  at  an  angle  of  about  fortj'^-fi.ve  de- 
grees, which  of  course  might  be  changed,  al- 
though it  is  generally  considered  as  essential 
that  the  stylus-point  be  set  at  an  angle  in 

15  machines  of  this  character. 

The  operation  of  my  invention  will  be  read- 
ily understood  from  the  foregoing  descrip- 
tion. 

The  exact  construction  herein  described 

20  and  illustrated  might  be  modified  without  de- 
parting from  the  spirit  of  my  invention;  but 
the  structure  shown  is  a  preferable  form  of 
construction  and  thoroughly  illustrates  the 
invention. 

25  Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  a  sound  recording  and  reproducing 
machine,    the    combination    with    the   dia- 

30  phragqa-holder  of  a  supporting-bar  pivotally 
connected  thereto,  a  stylus -bar  rigidly  se- 
cured to  the  said  supporting-bar  adapted  to 
bear  against  the  diaphragm-plate,  a  stylus- 
point  rigidly  connected  to  the  said  support- 

35  ing-bar  and  means  applied  to  the  said  sup- 
porting-bar for  exerting  pressure  against  the 
diaphragm  in  one  direction,  substantially  as 
described. 

2.  In  a  sound  recording  and  reproducing 
40  machine,  the  combination  of  a  diaphragm- 
holder  a  supporting-bar  carried  by  the  dia- 
phragm-holder, pivotal  connection  between 
the  said  holder  and  the  supporting- bar,  a 
stylus-bar  rigidly  secured  to  the  supporting- 

45  bar  and  adapted  at  its  upper  end  to  bear 
against  the  diaphragm,  a  stylus-point  carried 
on  the  lower  side  of  said  supporting-bar,  and 
a  spring  connection  between  the  said  support- 
ing-bar and  the  diaphragm-holder  for  exert- 

50  ing  pressure  on  one  side  of  the  diaphragm, 
substantially  as  described. 

3.  In  a  sound  i-ecording  and  reproducing 
machine,  the  combination  of  a  diaphragm- 
holder,  a  diaphragm  loosely  mounted  therein, 

55  a  yielding  ring  interposed  between  .the  said 
diaphragm  and  its  holder,  a  supporting-bar 
carried  by  the  diaphragm  -  holder,  pivotal 
joints  between  the  said  supporting-bar  and 


the  diaphragm-holder,  a  stylus-bar  rigid  with 
the  said  supporting-bar  adapted  to  bear  at  its  6 
upper  end  on  the  diaphragm,  a  stylus-point 
rigidly  connected  to  the  said  bar,  and  a  spring 
connection  between  the  supporting-bar  and 
the  diaphi'agm- holder  on  one  side  thereof 
adapted  to  exert  pressure  through  the  medium  6 
of  the  stylus-bar  on  one  side  of  the  diaphragm , 
substantially  as  described. 

4.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  diaphragm- 
holder,  a  diaphragm  loosely  mounted  therein,  7 
a  supporting-bar  carried  by  the  said  holder 
pivotally  connected  thereto,  a  stylus-bar  and 
stylus  rigid  with  the  said  supporting -bar, 
spring  connections  between  the  supporting- 
bar  and  the  diaphragm-holder  on  one  side  7 
thereof  and  means  for  adjusting  the  tension 
of  the  said  springs  for  regulating  the  pressure 
exerted  upon  the  diaphragm,  substantially  as 
described. 

5.  In  a  sound  recording  and  reproducing  8 
machine,  the  combination  with  the  diaphragm 
and  its  holding -frame,  a  transversely  -  ar- 
ranged supporting-bar,  sockets  provided  in 
the  ends  of  said  bar,  studs  carried  by  the  dia- 
phragm-holding frame  adapted  to  the  said  8 
sockets,  a  bolt  passing  through  the  support- 
ing-bar and  through  the  diaphragm-holding 
frame,  springs  arranged  on  said  bolt  to  press 
the  stylus-bar  against  the  diaphragm  in  one 
direction  only,  a  screw  for  adjusting  the  ten-  9 
sion  of  said  springs,  a  stj'lus-bar  rigidly  con- 
nected to  the  supporting-bar  adapted  to  be 
held  in  contact  with  the  diaphragm  through 
the  action  of  the  said  springs  and  a  stylus- 
point  rigidly  secured  on  the  under  side  of  the  9 
supporting-bar,  substantially  as  described. 

6.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  the  diaphragm 
loosely  mounted  in  a  holding-frame,  a  flanged 
plate,  d,  formed  on  the  holding-frame,  a  lug,  i 
e^  formed  on  the  said  flange,  a  stylus-sup- 
porting bar  having  a  stylus-bar,  H,  rigidly 
secured  thereto,  a  stylus-point  carried  on  the 
lower  side  of  said  supporting-bar,  ball-bear- 
ing studs,  i,  adapted  to  the  sockets,  i',  an  ex-  i 
tension,  e',  secured  to  the  upper  side  of  said 
bar,  a  bolt,/,  supported  by  the  extensions, 
e',  e^,  a  screw-threaded  nut  on  one  end  of  said 
bolt,  and  springs,  gr,  t/^,  arranged,  substan- 
tially as  described.  i 

In  witness  whereof  I  have  hereunto  set  mj' 
hand  this  11th  day  of  August,  A.  D.  1898. 

HENRY  JONES. 
Witnesses: 

Benj.  F.  Perkins, 
Horace  Pettit. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  628,813,  dated  July  11,  1899. 
Applioationfiled  December  17, 1898,    SerialTTo,  699,555.    (No  model.) 


To  (ill  it'liom  it  may  couceTJh: 

Be  it  known  that  I,  Henry  Jones,  a  citizen 
of  the  United  States,  and  a  resident  of  the  city 
of  Philadelphia,  State  of  Pennsylvania,  have 
invented  certain  new  and  useful  Improve- 
ments in  Sound  Recording  and  Reproducing 
Machines,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  reference  being 
had  to  the  accompanying  drawings,  forming 
part  of  this  specification. 

My  invention  relates  to  certain  improve- 
ments in  gramophones  and  other  .sound  re- 
cording and  reproducing  machines  of  a  like 
nature;  and  the  princii^al  object  of  my  said 

15  invention  is  to  improve  the  construction  of 
the  recording  and  reproducing  mechanism, 
especially  that  part  known  as  the  "  sound-box 
and  stylus-supporting  bar,"  by  means  of  which 
the   sound   delivered   from    the   receiver  is 

20  greatly  improved  and  a  clear  and  distinct 
articulation  obtained. 

With  this  object  in  view  my  invention  con- 
sists in  provixling  a  simple  and  efficient  means 
for  securing  the  diaphragm  in  the  sound-box, 

25  whereby  it  can  be  easily  and  quickly  removed 
and  replaced  without  unsci'cwing  any  of  the 
parts. 

My  invention  further  consists  in  providing 
a  sonnd-box  constructed  in  sections  and  hav- 

30  ingthe  different  sections  insulated  from  each 
other,  so  as  to  prevent  any  harsh  or  metallic 
sounds  that  might  emanate  from  the  stylus- 
bar  and  stylus-point  from  being  communi- 
cated to  the  receiver. 

35  My  invention  still  further  consists  in  an 
improved  construction  of  stylus-bar  and  the 
manner  in  which  it  is  secured  to  the  sound- 
box frame,  and  also  in  providing  an  improved 
spring  or  springs  connected  to  the  said  stylus- 

40  bar  and  to  the  sound-box  frame  for  returning 
the  said  stj'lus-bar  and  diaphragm  to  normal 
position  after  it  lias  been  acted  upon  under 
the  impulses  of  the  sound-waves  produced 
through  the  stylus-point. 

45  Mj^  invention  further  consists  in  tlie  con- 
struction, combination,  and  arrangement  of 
the  different  parts,  such  as  will  be  hereinaf- 
ter fuUj^  described,  and  iiarticularly  pointed 
out  in  the  claims  made  liereto. 

50  In  the  accompanying  drawings,  which  form 
a  part  of  this  specification,  and  in  which  simi- 
lar letters  of  reference  are  used  to  indicate 


similar  parts,  Figure  1  is  a  front  elevation  of 
a  sound-box  and  stj'lus-bar  embodying  my  in- 
vention. Fig.  2  is  a  central  sectional  view  55 
taken  on  the  line  2  2  of  Fig.  1,  having  a  sleeve 
for  holding  the  stylus-point  omitted.  Fig.  3 
is  a  side  elevation  of  the  sound-box  having 
the  bracket  for  supporting  the  stjius-point 
removed  and  illustrating  the  springs  for  re-  60 
turning  the  st^'lus-bar  and  diaphragm  to  nor- 
mal position.  Fig.  4  is  a  view  similar  to  Fig. 
3,  illustrating  a  modified  arrangement  of 
springs.  Fig.  5  is  a  detail  perspective  illus- 
trating tlie  knife-edge  bearings  between  the  65 
stjdus-bar  and  the  sound-box  frame.  Fig.  6  is 
a  detail  perspective  view  of  one  of  the  springs 
for  tiie  stylus-bar.  Fig.  7  is  an  enlarged  de- 
tail section  througli  the  knife-edge  bearings. 

In  carrj'ing  out  my  invention  I  provide  a  70 
sound-box  A  of  the  ordinai-y  sliajie  and  size, 
provided  with  the  usual  tubular  sleeve  A'  for 
connection  with  the  trumpet   or   other  re- 
ceiver.    The  front  part  of  the  said  sound-box 
A  is  formed  of  an  independent  box  or  ring  a,  75 
open  in  front  and  having  its  outer  rim  or 
flange  curved  or  bent  over,  as  illustrated  at 
a'  in  Fig.  2  of  the  drawings.     A  circular  tube 
or  gasket  cr  is  fitted  against  the  back  of  the 
box  a,  against  which  rests  the  diaphragm  B,  80 
and  a  second  rubber  tube  or  gasket  a^  is  fit- 
ted on  the  other  side  of  the  said  diaphragm 
B  and  held  in  place  by  means  of  the  bent  or 
rounded edgesa'of  the  box-rim.     These  rings 
being  of  flexible  material,  it  will  be  readily  85 
understood  that  hj  contracting  them  they 
can  be  easilj'  removed  from  the  sound-bo.x 
frame  and  the  diaphragm  B  released.     The 
section  h  of  the  sound-box  consists  of  a  me- 
tallic disk  having  fonned  integral  therewith  90 
the  tubular  sleeve  A'.     Between  this  and  the 
section  a  is  interxiosed  a  ring  c,  of  rubber  or 
other  sound-non-conducting  material.    A  me- 
tallic ring  (7,  having  an  opening  in  its  center 
througli  which  the  tubular  section  A' passes,  95 
is  i^rovided,  and  interposed  between  this  sec- 
tion d  and  the  section  ?;  is  a  ring  e  of  sound-       /' 
non-conducting  material.     The  sections  a,  ?*,  /    / 
(;,  d,  and  e  arc  securely  fastened  together  by  / 
means  of  the  screw  /,  and  around  the  aper-/ioo 
turcs  provided  in  the  section  h  is  secured  a| 
rubber  sleeve  6',  as  illustrated  in  Fig.  2  of  thq 
drawings.     It  will  thus  be  seen  fi'om  the 
above -described  construction  that  the  dia- 
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phrasiii  B  is  entirely  insulated  from  the  sou  ud- 
box  and  that  the  tubular  section  A'  is  also 
insulated  from  the  section  a  of  the  sound-box, 
which  tends  to  minimize  or  prevent  grating 
5  or  metallic  sounds  from  being  transmitted 
from  the  stylus-bar  to  the  receiver. 

On  the  lower  edge  of  the  sound-box  is  a 
projection  C,  having  a  projecting  flange  c' 
for  supporting  the  stylus- bar  D.    On  the  lower 

10  surface  of  the  flange  c'  are  formed  knife-edges 
d\  located  at  each  end  of  the  said  flange  and 
adapted  to  fit  in  V-shaped  gi-oovescZ^  formed 
in  the  upper  surface  of  the  stylus-bar  D. 
These  knife-edges  d'  may  either  be  riveted 

15  in  the  section  c'  or  cast  therewith  or  screwed 
in,  as  illustrated  in  dotted  lines  in  Fig.  1  of 
the  drawings.  On  the  edge  of  the  stylus-bar 
D  is  a  lug  e',  and  on  the  rear  edge  of  the 
flange  c'  is  a  lug  e^  located  directly  opposite 

20  the  lug  e'.  To  the  lug  e'  is  secured  one  end 
of  a  flat  spring  E  by  means  of  the  screw  e^, 
while  the  other  end  of  the  said  spring  E  is 
secured  to  the  lug  e^  by  means  of  the  screw 
e*.     This  end  of  the  spring  E  is  formed  with 

25  a  forked  or  slotted  portion/',  through  which 
the  screw  e"*  passes.  A  recess  or  cut-away 
portion  e^  is  formed  in  the  stylus-bar  D  above 
the  spring  E,  as  illustrated  in  Fig.  2  of  the 
drawings.     It  will  be  seen  that  one  end  of  the 

30  spring  E  is  rigidly  secured  to  the  stylus-bar 
at  e^,  while  the  other  end  is  loosely  secured 
in  its  slot/'  to  the  screw  e^,  which  is  carried 
by  the  lug  e^  of  the  sound-box  frame.  A 
second  spring  E'  is  provided,  located  by  the 

35  side  of  the  spring  E,  but  secured  in  an  oppo- 
site manner,  as  illustrated  most  clearly  in 
Fig.  3  of  the  drawings.  The  rigid  end  of  this 
spring  E'  is  secured  to  a  lug  g' ,  formed  on  the 
back  edge  of  the  stylus-bar  D,  while  theslot- 

40  ted  end  /'  is  engaged  by  a  screw  g,  carried 
by  a  lug  g'^,  formed  on  the  front  edge  of  the 
flange  c'  of  the  sound-box  frame.  A  cut- 
away portion  g^  is  also  provided  below  this 
spring  E'.     Thus  as  the  stjdus-bar  D  is  vi- 

45  brated  by  means  of  the  sound-waves  trans- 
mitted from  the  record  through  the  stylus- 
point  the  springs  E  E'  act  on  the  said  bar  D 
to  return  it  to  normal  position,  the  spring  E 
acting  in  the  one  direction,  while  the  spring 

50  E'  acts  in  the  other  direction.  The  knife- 
edges  d'  act  as  pivots  upon  which  the  said 
stylus-bar  D  swings. 

Thelowersideof  thestylus-bar  D  is  secured 
to  bracket  H,  having  formed  thereon  a  sleeve 

55  /i',   adapted  to  receive  the  stylus -point  I. 

The  set-screw  Ji^  is  provided  in  the  said  sleeve 

7i'  for  securely  holding  the  stylus  I  in  position. 

In  Fig.  4  of  the  drawings  I  have  illustrated 

the  springs  E  E'  as  being  located  on  the  sty- 

60  lus-bar  D  near  the  ends  thereof,  so  as  to 
more  evenly  distribute  their  pressure  upon 
the  said  stylus-bar  and  at  points  nearer  the 
pivotal  knife-bearings  d'  d^.  When  I  em- 
ploy this  arrangement,  I  have  both  the  springs 

65  E  and  E'  secured  at  one  end  to  the  stjdus- 
bar  D  and  having  their  other  ends  loosely 
lield  by  the  screws  e*,  carried  by  the  sound- 


box frame  and  exerting  their  pressure  in  oiie 
direction  only. 

While  I  have  described  and  shown  the  use 
of  the  double  springs  E  E'  and  prefer  this 
form,  a  single  spring  might  be  used  with  good 
results. 

Various  slight  changes  and  modifications 
might  be  made  in  the  construction  of  my  de- 
vice without  departing  from  the  spirit  and 
scope  of  my  invention.  Hence  I  do  not  de- 
sire to  limit  myself  to  the  exact  construction 
shown  and  described. 

Having  thus  described  my  invention,  what 
I  claim,  and  desii'e  to  secure  by  Letters  Pat- 
ent, is — 

1.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  open  at  its  front  end, 
a  diaphragm  adapted  to  said  sound-box,  and 
a  flexible  spring-ring  adapted  to  fitsnuglj'^  in 
the  sound-box  for  retaining  the  diaphragm  in 
position,  substantially  as  described.  • 

2.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  having  a  diaphragm 
located  therein,  flexible  rings  located  on  each 
side  of  said  diaphragm,  and  an  overlapping 
rim  formed  on  the  sound-box  adapted  to 
partly  embrace  the  outer  ring  and  hold  the 
same  in  position. 

3.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  com  prising  a  section,  a, 
a  diaphragm  located  therein  insulated  from 
the  sound-box,  a  stylus-bar  caiTied  by  the 
section,  a,  a  section,  h,  having  a  tubular  ex- 
tension for  attachment  of  the  trumpet,  a  layer 
of  sound-non-conducting  material,  c,  located 
between  the  sections,  a  and  h,  a  ring-section, 
d,  and  a  layer  of  sound-non-conducting  ma- 
terial, e,  located  between  the  sections,  5,  and 
d,  substantially  as  described. 

4.  In  a  sound  recording  and  reproducing 
machine,  a  sound-box  comprising  a  section, 
a,  a  diaphragm  located  therein  and  insulated 
therefrom,  a  stjdus-bar  carried  by  said  sec- 
tion, a,  a  section,  b,  having  a  tubular  exten- 
sion, A',  apertures  formed  in  said  section  for 
the  reception  of  bolts,  sleeves  of  insulating 
material  provided  in  said  apertures,  a  sec- 
tion, c,  of  sound-non-conducting  material  lo- 
cated between  sections,  a,  and  h,  a  ring,  d,  a 
layer  of  sound-non-conducting  material  be- 
tween the  sections,  b  and  d,  and  bolts,  /', 
for  connecting  the  said  sections  together,  sub- 
stantially as  described. 

5.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  the  sound- 
box and  diaphragm,  of  an  extension  formed 
on  the  lower  edge  of  said  sound-box,  knife- 
edges  formed  in  said  extension,  a  stjdus-bar 
having  grooves  adapted  to  receive  the  knife- 
edges,  and  springs  connected  at  one  end  to 
the  stylus-bar  and  at  the  other  end  to  the 
sound-box  extension,  substantially  as  de- 
scribed. 

6.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  sound-box  and 
diaphragm,  a  stylus-bar  pivotally  connected 
to  an  extension  on  the  sound-box,  knife-edge 
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bearings  for  said  stylus-bar,  and  a  pair  of  flat 
springs,  E,  E',  one  of  said  springs  being  rig- 
idly connected  at  one  end  to  the  stylus-bar 
and  loosel J' connected  at  its  end  to  thesouud- 
5  box  while  the  other  spring  is  rigidly  connect- 
ed at  one  end  to  the  opposite  side  of  the  sty- 
lus-bar  and  loosely  connected  at  its  other  end 
f^  to  the  opposite  side  of  the  sound-box,  sub- 
stantially as  described. 

7.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  sound-box,  a 
diaphragm  carried  thereby,  a  stylus -bar, 
knife-edge  bearings  between  the  stylus-bar 
and  sound-box,  a  pair  of  flat  springs,  E,  E', 


lO 


esLcli  rigidlj^  connected  to  the  stylus-bar,  but  15 
on  opposite  sides,  having  their  other  ends 
loosely  connected  to  the  sound-box  frame  on 
opposite  sides,  recesses,  e^  and  g^,  provided 
in  the  stylus-bar  under  the  respective  springs, 
and  a  bracket,  H,  secured  to  the  stylus-bar  20 
for  supporting  the  stylus-point,  substantial^ 
as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  14th  day  of  November,  A.  D.  1898. 

HENRY  JONES. 
Witnesses: 

Ben  J.  F.  Perkins, 
Horace  Pettit. 
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To  all  ivliOTih  it  may  concern.- 

Be  it  knowu  that  I,  Rudolf  Wolf,  a  sub- 
ject of  the  Emperoi"  of  Germany,  i-esidint;  at 
Bridgeport,  county  of  Fairfield,  State  of  Con- 
5  necticut,  have  invented  a  new  and  useful 
Graphophone-Mandrel,  of  which  the  follow- 
ing is  a  specification. 

i\Iy  invention  relates  in  general  to  machines 
forrecording  and  reproducing  sounds — as,  for 

lo  example,  the  machines  known  to  the  trade  as 
"graphophoues"  and  "phonographs" — and 
has  for  its  object  to  provide  a  mandrel  or  de- 
vice for  carrying  the  cylinders  which  may  be 
produced  at  much  less  cost  than  any  mandrel 

15  heretofore  placed  upon  the  market,  which 
while  lighter  than  the  various  mandrels  now 
in  use  shall  be  amply  strong  to  meet  any  possi- 
ble requirements  of  use,  and  which  shall  be  .so 
constructed  that  all  truing  up  of  the  mandrels 

20  to  adapt  them  for  use  and  hand-labor  in  fin- 
ishing them  shall  be  wholly  done  awaj'  with. 
With  these  ends  in  view  I  have  devrsed  the 
novel  graphophone  or  phonograph  mandrel  of 
which  thefollowingdescription,  in  connection 

25  with  the  accompanying  drawings,  is  a  speci- 
fication, reference  characters  being  used  to 
designate  the  several  parts. 

Figure  1  is  an  elevation  of  my  novel  man- 
drel ;  Fig.  2,  a  section  thereof,  the  shaft  being 

30  in  elevation ;  and  Fig.  3  is  an  end  elevation  as 
seen  from  the  right  in  Fig.  2. 

A  denotes  the  shaft,  which  is  simply  a  rod, 
and  may  or  may  not  be  turned  down  at  the 
end,  as  at  1. 

35  B  denotes  the  mandrel  proper — that  is,  the 
cylindrical  carrier  upon  which  the  sound  re- 
cording and  reproducing  cylinders  are  placed 
in  use — the  mandrels  being  ordinarily  slightly 
tapering,  as  shown  in  the  drawings. 

40  2  denotes  a  sleeve  which  adheres  tightly  to 
the  shaft;  3,  a  head  formed  integral  with  the 
mandrel  and  the  sleeve,  whereby  said  man- 
drel and  sleeve  are  located  concentrically. 


and  4  denotes  wings  formed  integral  with  the 
mandrel,  sleeve,  and  head,  whereby  the  man-  45 
drel  is  braced  and  strengthened  and  the  man- 
drel and  shaft  are  rigidly'  and  permanently 
secured  in  their  proper  positions  relatively  to 
each  other. 

In  practice  I  form  the  mandrel, sleeve,  head,  50 
and  wings  and  at  the  same  time  rigidlj'  and 
permanenlh^  secure  said  parts  to  the  shaft  by 
casting  them  in  one  piece  and  upon  the  shaft, 
the  parts  of  the  mold  being  suitably  shaped 
to  give  the  exact  contour  required  to  the  ex-  55 
terior  surface  of  the  mandrel  and  head,  and 
the  pieces  comprising  the  core  being  so  shaped 
as   to  hold   the   shaft  concentricall}*  in  the 
mold  and  to  give  the  desired  shape  to  the 
.sleeve  and  wings  when  the  molten  metal  is  60 
poured  into  the  mold. 

I  have  found  in  practice  that  by  casting 
mandrel,  sleeve,  head,  and  wings  upon  a  shaft 
secured  concentricallj'  in  the  mold  I  am  en- 
abled to  produce  a  mandrel  that  will  require  65 
j  no  truing  up,  as  it  will  run  true  in  the  condi- 
I  tion  in  which  it  comes  from  the  mold  and  in 
which  the  various  operations  of  hand-finish- 
ing heretofore  found  necessary  maj' be  wholly 
dispensed  with.  70 

Having   thus   described   xny   invention,  I 
claim — 

A  mandrel  of  the  character  described  com- 
prising a  cylinder-carrier,  a  sleeve,  a  head, 
and  wings  connecting  the  sleeve  and  carrier,  75 
all  composed  of  integral  cast  metal,  and  a 
shaft  one  end  of  which  is  located  in  said 
sleeve,  and  the  latter  being  secured  in  place 
by  casting  thereon. 

In  testimonj-  whereof  I  affix  my  signature  80 
in  presence  of  two  witnesses. 

RUDOLF  WOLF. 

Witnesses: 

A.  M.  WOOSTER, 
S.  V.  IlELEY. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Peter  II.  Holm,  a  citi- 
zen of  the  United  States,  residing  at  Warren, 
in  the  county  of  Marshall  and  State  of  Minne- 
5  sota,  have  invented  certain  new. and  useful 
Improvements  in  Gramophones,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  gramophones,  and 
particularly   to  a   sound  -  reproducing  dia- 

lo  phragm  and  means  for  elastically  holding  the 
diaphragm  not  in  or  on  a  sound-box,  but  on 
the  sound-nipple,  therebj'  making  a  direct 
vibration. 

The  object  of  the  invention  is  to  provide  a 

15  diaphragm  free  from  or  with  no  direct  attach- 
ment to  the  nipple-head  of  a  sonnding-tube, 
said  diaphragm  having  a  sharp  wedge-shaped 
inturned  bearing  periphei-al  edge  forming  its 
only  contact-surface. 

2o  A  further  object  of  the  invention  is  to  pro- 
vide a  new  and  novel  means  for  elasticallj^ 
holding  the  diaphragm  on  the  nipple-head, 
such  means  also  constituting  the. stylus  holder 
or  carrier. 

25       The  sounds  reproduced  bj'  the  diaphragms 

heretofore  known  are  accompanied  with  a  dis- 

^  agreeable  squeaking,  reedy,  or  buzzing  effect, 

owing  to  so  much  of  the  diaphragm  lying  on 

the  sound-tube  nipple-head.     My  diaphragm, 

30  with  its  inturned  sharp  peripheral  edge  af- 
fording the  least  contact-surface,  has  been 
found  to  entirelj^  prevent  such  disagreeable 
and  unnatural  effects  and  to  reproduce  a 
clearly- vibrated  pure  tone  or  sound  by  direct 

35  vibration  over  the  whole  area  of  the  sound- 
tube  opening.  The  direct  vibration  of  the 
diaphragm  is  made  by  having  the  latter  cover 
the  whole  area  of  the  opening  in  the  nipple- 
head,  there  being  no  intervening  sound-box 

40  and  said  opening  being  the  same  size  of  the 
nipple. 

In  the  accompanying  drawings,  forming 
part  of  this  application,  Figure  1  is  a  perspec- 
tive view  of  my  invention.     Fig.  2  is  an  en- 

45  larged  sectional  view.  Fig.  3  is  an  elevation 
of  a  modified  form  of  the  stylus- arm  shown  in 
Figs.  1  and  2. 

The  same  reference-numerals  denote  the 
same  parts  throughout  the  sevei-al  figures  of 

50  the  drawings. 


In  lieu  of  the  usual  sound-box  I  provide  a 
headed  nipple,  which  consists  of  a  hollow 
piece  or  pipe,  having  at  one  end  an  enlarge- 
ment or  surrounding  flange  forming  a  head, 
over  which  a  diaphragm  is  operated  and  over  55 
the  other  end  of  which  a  sound-tube  is  fitted, 
so  that  the  nipple  forms  a  coupling  between 
the  sound-tube  and  the  diaphragm. 

The  sound-tube  1  is  placed  on  the  nipple  2, 
which  has  a  thick  solid  flange  forming  a  head  60 
3,  an  opening  4  direct  through  the  nipple  and 
head,  and  a  rubber  or  other  suitable  gasket 
5  on  the  head. 

The  sound-reproducing  diaphragm  G  is  com- 
posed, preferably,  of  thin  metal,  though  glass  65 
may  be  used,  and  has  a  beveled  or  wedge- 
shaped  inturned  peripherj',  which  forms  a 
sharp  or  knife-like  edge  bearing  7,  which  is 
the  onlj^  bearing  or  contact  between  the  gas- 
ket 5  and  the  diaphragm.  The  diaphragm  is  70 
held  in  a  vibratory  position  over  the  opening 
4  b}''  a  stylus-arm  8,  secured  at  one  end  to  the 
center  of  the  diaphragm,  and  the  other  end  is 
secured  to  or  formed  integral  with  a  stj^lus- 
support  9,  which  has  one  end  attached  to  the  75 
head  3  and  the  other  end  formed  into  a  fork 
or  U-shaped  cai'rier  10  for  one  end  of  the 
stylus  11,  the  other  end  of  the  stj'lus  being 
carried  by  the  upturned  end  12  of  the  stj'lus- 
arm  8.  The  said  two  ends  of  the  stylus-sup-  80 
port  are  joined  by  a  spring  13,  preferably  in- 
tegral with  said  ends.  A  set-screw  14  is  op- 
erated through  one  of  the  arms  of  the  U- 
shaped  carrier  to  adjust  and  hold  the  stylus 
in  anj'  desired  position.  The  stylus  is  made  85 
double-pointed,  so  that  it  maj'be  turned  end 
for  end  should  occasion  demand.  It  is  ob- 
vious that  this  stylus,  either  single  or  double, 
is  for  rubber  I'ecords,  either  disk  or  cylin- 
drical, and  may  be  retracted  to  leave  a  shorter  90 
length  of  stjdus  upon  the  outside  of  its  car- 
rier, so  as  to  louden  or  strengthen  the  sound, 
and  when  it  is  desired  to  reduce  the  volume 
or  soften  the  sound  the  stylus  is  extended  a 
greater  length  beyond  its  carrier.  95 

It  will  be  seen  that  the  stylus-arm  is  at- 
tached directly  to  the  center  of  the  diaphragm 
and  the  latter  is  not  attached  to  the  nipple- 
head,  thus  permitting  a  free  action  of  the 
diax^hragm  independent  of  the  said  head  and  100 
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vibrated  directly  from  tlie  point  of  tlie  stylus 
through  the  spring  and  stylus-arm,  the  bear- 
ing-surface of  the  diaphragm  being  so  slight, 
yet  equal  throughout,  that  a  clear  pure  tone 
is  produced. 

Referripg  to  Fig.  3,  a  stylus  15  for  cutting 
or  grooving  a  wax  record,  whether  in  disk  or 
cylindrical  form,  is  shown  and  has  a  spring- 
arm  16  attached  to  the  center  of  the  diaphragm 
17  at  one  end,  and  the  other  end  is  secured  to 
a  nipple-head. 

In  Fig.  3  the  diaphragm  20  is  the  same  as 
that  already  treated;  but  the  stylus-arm  21 
has  a  downwardlj^-turned  end  22,  secured  to 
the  center  of  the  diaphragm  20,  and  the  other 
end  is  enlarged  and  hollow  and  teiminates  in 
an  open  top  24  of  the  support  25,  which  has  a 
spring  26,  the  stylus  27  being  adjusted  in  the 
hollow  end  of  the  arm  21  by  a  set-screw  28. 

It  will  be  observed  that  the  diaphragm  is 
almost  equal  in  diameter  to  the  opening  of 
the  sound-tube,  so  that  the  full  volume  of 
sound  will  be  imparted  to  the  tube  b.y  the  di- 
rect vibration  of  the  diaphragm  over  the  whole 
area  of  the  tube  end. 


Having  thus  described  my  invention,  what 
I  claim  is — 

1.  The  combination, with  the  nipple  having 
a  head,  of  a  sound -reproducing  diaphragm 
comprising  a  disk,  the  only  contact-surface  30 
between  it  and  the  said  head  being  at  the 
juncture  of  the  inner  and  outer  faces  of  the 
disk. 

2.  A  sound -reproducing  diaphragm  com- 
prising a  disk  having  a  beveled  or  inturned  35 
periphery  forming  a  sharp  bearing. 

3.  The  combination, with  a  sound-tube  nip- 
ple provided  with  a  suitable  gasket,  of  a  dia-        j 
phragm  comprising  a  disk  having  a  sharp  edge 
forming  the  onlj^  contact  with  the  gasket,  a  40 
stylus-arm  secured  at  one  end  to  the  center 

of  the  disk,  and  the  stylus-support  in  which 
the  other  end  of  the  said  arm  terminates. 

In  witness  whereof  I  hereunto  set  my  hand 
in  the  presence  of  two  witnesses. 


PETER  II.  HOLM. 


Witnesses: 
,     P.  O.  Dahlgren, 
P.  ]>.  Malberg. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,JEANSCHOENNER,maun- 
facturer,  a  resident  of  Nuremberg,  Bavaria, 
German  Empire,  have  invented  certain  new 
5  and  useful  Improvements  in  Toj"  Phono- 
graphs, of  which  the  following  is  a  specifica- 
tion. 

This  invention  has  for  its  object  to  simplify 
the  construction  of  phonographs,  so  as  to  pro- 

lo  duce  a  cheap  structure  suitable  for  use  as  a 
toy.  For  this  object  the  two  speaking  devices 
emploj^ed  forreceivingandgivingoff  the  con- 
versation are  combined intoa  bifurcated  dia- 
phragm-pin, which  is  immovably  fixed  on  the 

15  under  side  of  the  diaphi'agm.  In  order  that 
the  said  diaphragm-pin  may  be  utilized  ac- 
cording to  requirements,  sometimes  for  re- 
ceiving or  recording  and  sometimes  for  deliv- 
ering or  reproducing  the  conversation,  asec- 

20  tion  of  the  resonance  or  sound  tube,  on  the 
under  side  of  which  the  diaphragm,  together 
with  the  diaphragm-pin,  is  fixed,  is  movablj^ 
arranged  and  may  be  turned  about  one  hun- 
dred and  eighty  degrees.     By  this  means  the 

25  diaphragm-pin  is  brought  into  two  different 
positions  in  such  a  way  that  it  may  serve  as 
a  receiving  or  recording  pin  in  one  position 
and  as  a  delivering  or  reproducing  pin  in  the 
opposite  position  when  turned  about  one  hun- 

30  dred  and  eighty  degrees.  By  giving  the  dia- 
phragm and  pin  a  suitable  form  and  angular 
arrangement  relative  to  the  revoluble  section 
of  the  sound-tube  the  result  is  attained  that 
the  diaphragm-pin,  as  will  be  hereinafter  ex- 

35  plained,  assumes  each  time  the  necessary 
position  relative  to  the  phonograph-cylinder 
as  is  requisite  on  the  one  hand  for  the  correct 
recording  and  on  the  other  hand  for  the  clear 
reproduction  of  the  speech. 

40  The  arrangement  is  shown  in  the  accom- 
panying drawings,  in  which — 

Figure  1  is  a  side  elevation,  and  Fig.  2  an 
end  view,  of  the  toy  as  a  whole.  Fig.  3  is  an 
enlarged  partl3'-sectional  view  of  the  sound- 

45  regulating  chamber.  Fig.  1  is  an  enlarged 
detail  view  showing  the  diaphragm  and  pin 
in  jiosition  for  reproducing.  Fig.  5  is  a  simi- 
lar view  showing  the  diaphragm  shifted  into 
proper  position  for  recording.    Fig.  6  is  an  en- 

50  larged  detail  view  of  the  bifurcated  or  double- 
pointed  diaphragm-pin. 

The  spindle  a  of  the  phonograph-cylinder  iv 


is  mounted  at  both  ends  in  bearings  I  h  and 
has  one  end  screw-threaded  to  engage  an  in- 
ternal thread  in  one  of  the  bearings,  hy  means  55 
of  which  the  phonograph-cylinder  is  slowlj- 
displaced  in  an  axial  direction  upon  the  spin- 
dle being  turned  by  a  handle  k.     The  sound 
or  resonance  tube  serves  for  receiving  and 
giving  off  the  speech,  and  the  speaking  appli-  60 
ances  are  fixed  on  a  frame  g,  and  during  the 
reception  of  speech  the  sound  travels  through 
the  sound-tubes  r  r'  r-  r^  7-'  to  the  diaphragm- 
box  m  and  sets  in  vibration  the  diaijhragm, 
which  is  arranged  on  the  under  side  of  said  65 
box.     On  this  diaphragm  there  is  fixed  a  dia- 
phragm-pin .9,  the  point  of  which  encounters 
the  upper  surface  of  the  phonograph-cylinder, 
and  thereby,  according  to  the  vibrations  of 
the  diaphragm,  certain  impressions  on  the  cyl-  70 
inder  are  made  in  the  ordinary  way. 

The  special  arrangement  which  renders  it 
possible  to  utilize  the  same  diaphragm-pin  s 
both  for  receiving  and  also  for  reproducing 
the  speech  is  shown  in  Figs.  4,  5,  and  6.  The  75 
said  pin,  which  is  shown  separatelj'  on  an  en- 
larged scale  in  Fig.  6,  is  formed  as  a  bifur- 
cated pin,  the  upper  part  serving  for  attach- 
ing the  pin  to  the  diaphragm.  The  pin  s  is 
so  shaped  that  one  end,  s~,  forms  a  rounded  80 
point  and  is  therefore  suitable  for  repi'oduc- 
ing  speech,  while  the  other  end,  .s^,  is  formed 
as  a  graver  of  a  suitable  form  for  impressing 
the  conversation  on  the  phonograph-cylinder. 
According  to  requirements  this  diaphragm-  85 
pin  may  be  brought  into  the  position  for  re- 
ceiving or  giving  off  a  conversation  by  means 
of  the  following  arrangement:  It  is  fixed  by 
its  upper  part  by  means  of  a  U  -shaped  bridge- 
piece  s',  held  bj^  means  of  two  fastening-  90 
pieces  I  onto  the  glass  diaphragm,  which  is 
clamped  onto  the  bottom  of  the  diaphragm- 
box  m  between  two  india-rubber  rrngsm'^m^. 
In  the  position  for  reproducing  speech  shown 
in  Fig.  4  the  diaphragm-pin  has  its  rounded  95 
point  s^  resting  on  the  phonograph-cj^linder 
w.  By  means  of  the  ai'rangement  shown  in 
Figs.  3  to  5  the  pin  may  be  brought,  as  de- 
sired, into  the  reproducing  or  the  recording 
position.  In  order  that  the  other  end,  s^,  of  100 
the  pin  may  be  brought  into  contact  with  the 
phonograph-roller  for  the  purpose  of  record- 
ing a  speech,  the  diaphragm-box  m  is  not  di- 
rectly attached  to  the  hinged  part  r'  of  the 
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sound-tube,  but  to  a  tube  or  spindle  r^,  wMch 
is  loosely  movable  within  the  socket  or  tube 
r*  on  the  same  and  projects  from  the  latter 
at  the  top.  The  common  axis  x  x  ot  these 
5  two  tubes  is  inclined  at  a  given  angle  a  from 
the  vertical  axis  y  y  of  tlie  diaphragm-box 
and  the  diaphragm-pin.  The  movable  tube 
r^  is  prevented  from  falling  out  of  the  socket- 
.  tube  r*  by  means  of  a  pin  v,  which  projects 

lo  at  both  sides  at  the  upper  end  v'  and  engages 
in  a  tinj^  groove  formed  on  the  upper  edge  of 
the  socket-tube  r*.  Bj'^  this  means  the  proper 
position  of  the  movable  tube  r^,  diaphragm- 
box  m,  and  diaphragm-pin  s  is  determined. 

15  When  the  pin  is  to  be  brought  into  the  re- 
ceiving or  recording  position,  it  is  only  nec- 
essary to  turn  the  movable  tube  r^  within  the 
socket-tube  r*  to  one  hundred  and  eighty  de- 
grees, so  that  the  index-pin  r  again  rests  in 

20  the  slot  or  groove.  B}'^  this  means  the  axis 
y  y  of  the  diaphragm-box  comes  into  the  po- 
sition shown  in  Fig.  5,  in  which  it,  together 
with  the  diaphragm-pin  s,  incloses  an  angle, 
such  as  2a.     Simultaneouslj'  the  end  s^  of  the 

25  diaphragm-pin  which  serves  for  recording 
speech  comes  in  contact  with  the  phonograph- 
cylinder  and  in  consequence  of  its  inclined 
position  assumes  a  suitable  position  for  re- 
cording the  speech  or  sound.     The  movable 

30  tube  r%  which  is  revolublc  in  the  socket-tube 
'-/■*,  may,  if  necessary,  be  provided  with  two 
side  slots  lying  diametrically  oj)posite  one 
another  in  order  to  allow  the  sound-waves 
from  the  sound-tube  r^  to  pass  through  to  the 

35  diaphragm  at  each  of  the  two  positions. 

By  turning  the  diaphragm-tube  one  hun- 
dred and  eighty  degrees,  as  above  pointed 
out,  the  point  s^  of  the  diaphragm  -  j)in  is 
brought  in  contact  with  the  phonograph-cyl- 

40  inder  and  into  a  position  where  its  axis  and 
the  axis  of  the  sound-tubes  7'''  r^  correspond. 
It  is  then  in  a  ijroperposition  for  reproducing. 
In  order  to  regulate  the  sound  when  repro- 
ducing speech,  the  horizontal  part  r^  of  the 

45  sound-tube,  as  shown  in  Fig.  3,  is  arranged 
1  telescopically  extensible  in  the  tube  r',  so  that 
f  the  course  which  the  sound-waves  describe 
within  the  sound-tube  may  be  increased  or 
diminished.  In  order  to  exactlj^  regulate  this, 
a  spring  /  is  arranged  within  the  tube-sec- 
tions r'  and  r^,  which  spring  tends  to  force 
apart  the  two  sections,  and  a  screwed  nut  h' 
is  placed  on  a  threaded  bolt  h,  which  runs 
right  through  the  tube-sections  r'  r'^,  wherebj' 


the  latter  may  be  telescopically  adjusted  55 
against  one  another  by  simply  turning  the 
said  nut.  The  tuber^  is  provided  with  a  slot 
corresponding  with  the  end  of  the  tube  r,  so 
that  the  adjustment  of  the  tube  r^  will  not 
interfere  with  the  passage  of  the  sou  nd-waves.  60 

Having  now  particularly  described  and  as- 
certained the  nature  of  the  said  invention  and 
in  what  manner  the  same  is  to  be  performed, 
I  declare  that  what  I  claim  is — 

1.  In  a  phonograph,  the  combination  with  65 
a  cylinder  of  a  diaphragm  mounted  upon  a 
spindle  inclined  with  resiject  to  the  diaphragm 
and  the  axis  thereof,  a  bifurcated  pin  mounted 
upon  the  diaphragm  and  having  one  of  its 
shanks  substantially  parallel  to  the  axis  of  70 
the  diaphragm  and  the  other  of  its  said  shanks 
disposed  with  respect  to  the  said  diaphragm 

at  an  angle  substantially  equal  to  double  the 
angle  of  inclination  between  the  axis  of  the 
diaphragm  and  the  axis  upon  which  the  said  75 
diaphragm  is  carried. 

2.  In  a  i^honograph,  the  combination  of  a 
diaphragm,  or  spindle  carrying  the  said  dia- 
phragm and  inclined  with  respect  to  the  dia- 
phragm and  to  the  true  axis  thereof  and  a  80 
double-pointed  stj'lus  adapted  for  recording 
and  I'eprodncing  carried  by  the  diaphragm 
and  in  such  relation  thereto  that  upon  ro- 
tating the  diaphragm  upon  its  spindle,  one 
point  maj'be  shifted  awaj'from  contact  with  85 
the  phonograph-cj'linder  and  the  other  point 
brought  into  contact  with  the  phonograph- 
cylinder,  substantially  as  described  and  for 
the  purposes  set  forth. 

3.  Inanacousticapparatus,thecombination  90 
of  a  plurality  of  cylindrical  sound-tubes  r'^r' 
which  telescope  one  within  the  other  and  are 
arranged  axially  with  respect  to  each  other,  a 
spring  /and  regulating-nut  1/  for  the  pur- 
poseof  effectinga  shiftingof  thesound-tnbes,  95 
a  tube  r  leading  into  one  of  the  said  sound- 
tubes  and  a  tube  r^  leading  from  the  other  of 
the  said  sound-tubes,  whereby  there  is  pro- 
vided intermediate  of  the  tubes  r  r'^  a  joint 

or  axially-adjustable inclosed  space  for  modi-   loc 
fying  the  character  of  the  sound-waves  in  the 
tubes  r  r^. 

In  witness  whereof  I  have  hereunto  set  m}' 
hand  in  presence  of  two  witnesses. 

JEAN  SCIIOENNER. 
Witnesses: 

Andreas  Slid, 
OscAK  Bock. 
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To  all  wliODh  it  DKiy  concern.: 

Be  it  known  that  I,  Leon  F.  Douglass,  a 
citizen  of  the  United  States,  residing  in  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 
5  nois,.  have  invented  a  new  and  useful  Im- 
provement in  Talking-Machines,  of  which  the 
following  is  a  specification. 

My  invention  relates  to  improvements  in 
talking-machines. 

lo  In  talking-machines,  phonographs, oi-graph- 
ophones  heretofore  generallj'  in  use  wherein 
the  sound  is  recorded  upon  and  reproduced 
from  a  blank  or  cylinder  of  wax-like  compo- 
sition of  about  two  inches  in  diameter  rotat- 

15  ing  at  a  speed  of  about  one  hundred  or  one 
hundred  and  twenty  revolutions  per  minute 
the  speech,  vocal  music,  instrumental  music, 
or  other  so  unds  recorded  and  reprod  need  have 
been  faint  and  defective  and  lacking  in  vol- 

20  ume,  loudness,  clearness,  distinctness,  and 
naturalness,  being  generally  accompanied 
with  a  har.sh  and  disagreeable  frying  noise, 
and  manjr  attempts  have  heretofoi-e  been 
made  to  remedy  such  defects.     One  material 

25  improvement  made  and  patented  to  me  in 
Letters  Patent  of  the  United  States  No.Gl  3, G70, 
of  November  8,  1S98,  and  whicli  is  now  com- 
monly known  as  the  "polyphone,"  consists 
in  combining  with  tlie  rotating  .sound-record 

30  blank  or  cjiinder  two  or  more  reproducers, 
with  reproducing-points  or  styli  tracking  one 
after  another  in  the  same  sound-record  groove, 
the  interval  or  space  between  them  being  so 
short  that  both  reproducers  reproduce  the 

35  same  sounds  substautiallj^  simultaneouslj-, 
thus  doubling  or  multiplying  the  volume, 
clearness,  and  perfection  of  the  reproduction. 
Another  improvement,  operating  on  a  diflfpr- 
ent  principle,  which  I  have  made  and  upon 

40  which  I  have  filed  application  for  patent  in 
the  United  States  consists,  essentially,  in 
combining  with  a  single  reproducer  a  sound- 
record  cylinder  or  blank  of  twoor  three  times 
the  diameter  heretofore  generally  used  and 

45  rotating  at  substantially  the  same  high  speed 
of  one  hundred  or  one  hundred  and  twenty 
i-evolutions  per  minute  previously  employed 
for  the  small  or  two-inch  sound-record  cylin- 
der, thus  doubling  or  trebling  the  surface 

50  speed  at  which  the  sound-record  groove  en- 


gages the  reproducing-point  or  stylus^  and  so 
increasing  the  force  or  intensitj^  of  the  blows 
exerted  upon  the  diaphragm  of  the  repro- 
ducer as  to  render  the  sounds  reproduced 
many  times  louder  and  clearer,  indeed  to  a  55 
surprising  extent  and  so  that  thej'  can  be 
distinctl}'  heard  at  a  considerable  distance. 
I  have  discovered  that  bj'  constructing  a  sin- 
gle unitarj'  machine  or  apparatus  combin- 
ing these  two  principles  or  modes  of  opera-  60 
tion,  so  that  they  mutually  cooperate  and 
each  complements  and  reinforces  the  other, 
speech,  vocal  music,  instrumental  music,  and 
other  sounds  ma^'  be  reproduced  in  a  verj^  sur- 
prising manner  and  very  greatly'  superior  in  65 
point  of  volume,  loudness,  clearness,  distinct- 
ness, and  naturalness  to  the  results  produced 
either  by  my  polj'phone  or  my  large  cylinder 
machine  and  that  the  reproduction  can  bj- 
this  new  means  be  distinctly  heard  at  a  dis-  70 
tance  of  several  hundred  feet. 

My  invention  consists  in  the  means  I  em- 
ploy to  accomplish  this  new  and  useful  re- 
sult— that  is  to  saj",  it  consists  i  n  the  combina- 
tion, with  asound-record  cN^linder  of  large  di-  75 
ameter,  preferably  of  about  or  substantially 
six  inches  diameter,  rotating  at  high  speed, 
preferabl}'  about  one  hundred  or  one  hun- 
dred and  twenty  revolutions  per  minute,  of 
a  multiplicity  of  reproducers  arranged  tan-  80 
dem  or  one  after  another  with  their  stjli  fol- 
lowing or  tracking  in  the  same  sound-record 
groove  and  operating  to  reproduce  simultane- 
ouslj', or  substantially  so,  the  same  sounds, 
whereby  the  volume,  loudness,  clearness,  and  85 
distinctness    of    the    reproduction    is    verj"- 
greatly  increased.     Vty  reason  of  the  large 
size  or  diameter  of  the  sound-record  cylinder 
I  am  enabled  to  arrange  three  or  more  repro- 
ducers in  cooperative  position  about  the  up-  90 
per  half  of  the  sound-record  cylinder,  while 
the  greatlj'-increased  surface  speed  of  the 
cylinder  causes  the  several  styli  of  the  sound- 
reproducers  to  be  operated  by  the  same  por- 
tion of  the  sound-record  at  such  \^\y  short  95 
intervals  of  time  between  as  to  be  wholly  in- 
appreciable to  the  ear,  thus  giving  the  effect 
of  a  single  stylus  or  reproducer  in  respect  to 
simultaneousness,  while  securing  the  effect  ■ 
of  the  several  reproducers  in  respect  to  vol-  loo 
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ume,  &c.,  and  at  the  same  time  also  accom- 
plishing the  result  due  to  the  large  size  of  the 
cylinder  and  its  rapid  speed  upon  each  repro- 
ducer. 
5  In  the  accompanying  drawings,  forming  a 
part  of  this  specification  and  in  which  similar 
letters  of  reference  indicate  like  parts  in  both 
views,  Figure  1  is  an  end  elevation  of  a  talk- 
ing machine  or  apparatus  embodjang  my  in- 

10  vention,  and  Fig.  2  is  a  vertical  section. 

In  said  drawings,  A  represents  the  frame  of 
the  machine.  B  is  the  sound-record  cylinder 
of  a  wax-like  composition,  the  same  as  those 
heretofore  in  use  on  graphophones  or  phono- 

15  graphs,  excepting  that  it  is  of  a  large  size  of 

from  two  to  three  times  the  diameter  of  those 

heretofore  commonly  in  use — that  is  to  saj^ 

it  is  from  four  to  six  inches  in  diameter. 

D  D  D  are  a  series  of  reproducers  arranged 

20  tandem  or  one  after  another,  so  that  their 
reproducing-points  or  styli  (id follow  or  track 
one  after  another  in  the  same  sound-record 
groove  and  are  separated  from  each  other  by 
only  a  short  distance  or  space. 

25  F  is  the  feed  slide  or  carriage,  upon  which 
the  several  reproducers  D  D  I)  are  mounted 
and  by  which  they  are  all  fed  or  moved  to- 
gether simultaneously  from  one  end  of  the 
sound-record  cyli  nder  to  the  other  by  the  f  eed- 

30  screw  G,  said  feed -slide  having  a  curved 
hinged  arm  H  by  which  the  reproducers  D  D  D 
ma3'^  be  raised  or  lifted  out  of  contact  with 
the  sound-record  cylinder  B  by  the  lifting- 
lever  H'. 

35  K  is  a  spring  or  other  motor  by  which  the 
sound-record  cylinder  B  or  its  shaft  or  man- 
drel B'  is  rotated  at  a  uniform  high  speed  of 
about  one  hundred  or  one  hundred  and  twenty 
revolutions  per  minute. 

40  M  M  M  are  horns  or  sound-conveying  de- 
vices connecting  with  the  several  reprodu- 
cers. Their  inner  ends  m  m  m  are  preferably 
curved  or  bent,  so  that  the  horns  may  all  have 
the  same  general  direction  notwithstanding 

45  the  curvature  of  the  arm  II  upon  which  the 
reproducers  are  carried. 

The  reproducers  D  may  be  of  any  suitable 
construction  familiar  to  those  skilled  in  the 
art.     Each,  however,  preferably  comprises  a 

50  reproducing-point  or  stylus  d  and  diaphragm 
cT,  with  suitable  connections  d^  between  the 
stylus  and  diaphragm. 
I  claim — 
] .  The  combination  with  a  large  sound-ree- 

55  ord  cj'linder  of  wax-like  composition  of  sub- 


stantially from  four  to  six  inches  diaraetei', 
of  a  motor  for  rotating  said  sound-record  cyl- 
inder at  a  high  speed  of  substantially  one 
hundred  to  one  hundred  and  twenty  revolu- 
tions per  minute,  and  two  or  more  reprodu-  60 
cers  arranged  tandem  or  one  after  another,  the 
stylus  or  reproducing-point  of  one  following 
another  in  the  same  sound-record  groove,  sub- 
stantially as  specified. 

2.  Thecombination  with  a  large  sound-rec-  65 
ord  cylinder  of  wax-like  composition  of  sub- 
stantially from  four  to  six  inches  diameter, 
of  a  motor  for  rotating  said  sound-record  cyl- 
inder at  a  high  speed  of  substantially  one 
hundred  to  one  hundred  and  twenty  revolu-  70 
tions  per  minute,  and  two  or  more  reprodu- 
cers arranged  tandem  or  one  after  another,  the 
stylus  or  reproducing-point  of  one  following 
another  in  the  same  sound-record  groove,  and 
a  feed  slide  or  carriage  having  a  curved  hinged  75 
arm  encircling  the  upper  half  of  the  sound- 
record  cylinder  upon  which  said  reproducers 
are  mounted,  substantially  as  specified, 

3.  The  combination  with  a  series  of  repro- 
ducers arranged  tandem  or  one  after  another,  80 
of  a  sound-record  cylinder  of  large  diameter 
rotating  at  high  speed  sufficient  in  connection 
with  the  large  diameter  of  the  sound-record 
cylinder  to  cause  the  sound-record  groove  to 
engage  the  stylus  of  each  reproducer  at  such  85 
high  speed,  substantially  one  hundred  and 
fifty  feet  per  minute  as  to  individually  repro- 
duce the  sound  recorded  upon  the  record  with 
great  volume,  clearness  and  distinctness,  and 
to  engage  the  series  of  styli  of  the  series  of  90 
reproducers  at  such  short  intervals  of  time 
as  to  produce  the  effect  upon  the  ear  of  sub- 
stantially simultaneousness,  substantially  as 
specified. 

4.  The  combination  with  a  series  of  repro-  95 
ducers  arranged  tandem  or  one  after  another, 
of  a  sound-record  cylinder  engaging  the  repro- 
ducing-points or  styli  of  said  reproducers  at 
a  surface  speed  of  substantially  from  one 
hundred  to  one  hundred  and  fifty  feet  per  100 
minute,  whereby  the  sounds  are  reproduced 
with   great  volume,  loudness,  clearness  of 
qualitj^  and  distinctness,  and  with  substan- 
tial simultaneousness  in  respect  to  the  opera- 
tion of  all  the  reproducers,  substantial!}^  as  105 
specified. 

LEON  F.  DOUGLASS. 
Witnesses : 

H.  M.  MUNDAY, 

L.  E.  Curtis. 
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To  (dl  ivliODV  it  may  coucem: 

Be  it  kuown  that  I,  Josef  Chania,  a  subject 
of  the  Kiug  of  Rou mania,  residing  in  Lem- 
berg,  Galieia,  Austria-IIungary,have  invented 
5  certain  new  and  useful  Improvements  in  Pho- 
nographs, of  which  the  following  is  a  specifi- 
cation. 

The  object  of  this  invention  is  to  provide 
an  apparatus  wherebj"  sounds  of  any  kind  may 

lo  be  recorded  through  the  medium  of  light-rays 
wliich  are  so  controlled  relatively  to  the  waves 
of  sound  that  they  are  subjected  to  the  influ- 
ence of  the  latter  and  their  intensity  more  or 
less  varied  and  whereby  the  recorded  matter 

15  may  be  subsequeutly  delivered,  also  through 
the  medium  of  light-i-ays,  under  whose  influ- 
ence there  is  an  electric  circuit  controlling  a 
sound-transinitting  diaphragm. 

In  view  of  the  foregoing  objects  the  first 

20  part  of  the  invention  consists  in  an  apparatus 
whereby  a  record  is  made  of  the  variations 
in  iutensitj-  of  light-rays,  said  variations  be- 
iugelfectedby  the  action  of  sound-waves,  and 
the  second  part  of  the  invention  consists  in 

25  an  apparatus  wherebj-  the  recorded  matter 
is  delivered  through  the  medium  of  light-rays 
and  an  electrically-controlled  sound-trans- 
mitting diaphragm  under  the  influence  of 
said  light-raj's. 

30  In  the  accompanying  drawings,  Figure  1  is 
a  sectional  view  of  an  apparatus  embodying 
the  first  part  of  my  invention,  and  Fig.  2  is 
a  similar  view  of  an  apparatus  embodying 
the  second  i^art  of  m\  invention. 

35  In  said  drawings,  referring  partieularl^'  to 
Fig.  1,  a  designates  a  case  wherein  is  arranged 
a  tube  h,  which  ijenetrates  one  of  the  side 
walls  of  said  case  and  which  is  provided  at 
its  outer  end  with  a  suitable  mouthpiece. 

40  f  indicates  a  reflector  which  is  disposed  iu 
alinemeut  witli  the  inner  end  of  the  tube  h, 
being  preferably  secured  to  the  opposite  wall 
of  the  case,  and  which  is  of  such  character 
that  sound-waves  thrown  against  it  from  the 

45  tube  h,  whereby  they  ai-e  transmitted  into  the 
apparatus,  will  efCect  sufficiently  appreciable 
vibrations  thereof  to  produce  the  desired  re- 
sults. 

d  designates  another  reflector,  which  is  (if 

50  desired,  adjustably)  secured  to  a  third  wall  of 
tiic  case  in  such  a  position  that  a  light  throv,'n 


upon  it  can  be  reflected  therefrom  to  tlie  re- 
flector c. 

/designates  a  source  of  light  wliicJi  is  so 
disposed  that  its  raj"s  can  be  tlirowu  upon  the  55 
reflector  d  and  from  thence  transfen-ed  to  the 
reflector  c,  where  they  will  be  again  reflected. 

/.■  represents  a  partition  which  is  arranged  iu 
said  case  a  and  which  forms  a  compartment 
therein  distinct  from  the  main  j^ortion  of  said  60 
case.  The  compartment  thus  formed  is  situ- 
ated in  line  with  the  rays  which  are  thrown 
from  the  reflector  c,  and  the  wall  adjacent  to 
said  reflector  is  inclined  substantially  at  right 
angles  to  the  line  of  said  raj'S  and  is  provided  65 
with  an  oriflce  wherein  is  arranged  a  lens  (j, 
through  which  said  raj'S  are  adapted  to  pass 
and  wherebj'  they  are  focused. 

7i  is  a  small  case  wherein  is  contained  a  sen- 
sitized strip  similar  to  that  used. for  plioto-  70 
graphic  purposes,  said  strip  being  passed 
over  an  auxiliary  roller  i  and  being  adapted 
to  be  ultimately'  wound  upon  a  roller  /'.  It 
should  be  remarked  that  the  auxiliary  roller 
i  is  so  disposed  relatively  to  the  lens  g  that  75 
the  focus  of  the  rays  from  said  lens  will  be 
coincident  with  the  sensitized  surface  of  the 
strip  passing  over  said  auxiliary  roller.  In 
order  that  no  light  may  leak  into  the  com- 
partment wherein  is  contained  the  sensitized  80 
strij),  a  conical  shield  I  is  secured  to  the  in- 
clined wall  of  the  partition  about  the  opening 
formed  therein  for  the  lens  and  i)rojects  into 
contiguity  to  said  strip. 

It  will  be  seen  that  in  the  use  of  the  appara-  S5 
tus  just  described  and  constituting  the  first 
part  of  mj  invention  light-rays  will  be  ulti- 
mately transmitted  from  the  source  of  light/ 
onto  the  sensitized  strip  in  concentrated  con- 
dition and  that  the  desired  record  may  be  pro-  90 
duced  on  said  sensitized  strip  b}'  sound-wavus 
which  maj'be  thrown  onto  the  reflector  c,  in- 
tercepting to  a  more  or  less  extent  the  liglit- 
raj's  which  coincidentally  therewith  meet  the 
reflector  and  effecting  vibratory  action  of  said  95 
reflector,  the  result  being  variations  in  the  ac- 
tion of  the  light-rays  focused  onto  the  sensi- 
tized sti'ip. 

In  the  apparatus  constituting  the  second 
part  of  my  invention  I  have  provided  a  case  a',   100 
comprising,  preferably,  four  comi^artmeuts, 
one  of  which  is  in  communication,  as  and  for 
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the  purposes  hereinafter  described,  with  two 
of  the  othei'S.  Tu  one  of  said  coinpartmeiits 
is  placed  a  reflector  (/',  which  is  situated  iu  op- 
position to  an  opening  therein  that  commu- 
nicates with  another  compartment.  In  said 
opening  is  situated  a  lens  i,  and  between  said 
lens  and  the  reflector  d'  is  suitably  arranged 
a  source  of  light  /'. 

In  the  compartment  between  which  and  the 
one  just  described  is  disposed  the  lens  i  a  eas- 
ing h'  is  situated,  said  easing  being  adapted  to 
receive  the  sensitized  strip  upon  which  the 
record  has  been  placed  by  the  apparatus  con- 
stituting the  first  part  of  my  invention  and 
w'hich  is  fed  from  a  roller  rover  an  auxiliary 
roller  r',  the  latter  being  arranged  in  prox- 
imity to  the  lens  i^  and  so  that  the  rays  of 
light  passing  through  the  latter  will  be  fo- 
cused by  it  onto  the  sensitized  strip  and  in 

20  coincidence  with  the  matter  thereon  recorded. 
A  conical  shield  m  is  arranged  about  the 
opening  for  the  lens,  said  conical  shield  being 
provided  for  the  same  purpose  as  the  similar 
device  hereinbefore  described.  Said  conical 
shield  may  comprise  a  portion  of  the  partition 
between  the  compartment  containing  the  sen- 
sitized strip  and  another  compartment  not 
heretofore  j^articularly  referred  to,  said  par- 
tition having  an  opening  for  the  reception  of 
a  tube  n,  and  said  opening  and  the  tube  being 
so  situated  that  anj'^  light  reflected  off  of  the 
surface  of  the  sensitized  strip  may  be  trans- 
mitted through  said  tube  into  the  comimrt- 
ment  adjoining  the  one  in  which  the  sensi- 

35  tized  strip  is  arranged  and  with  which  said 
tube  communicates. 

X  x'  designate  a  divided  arbor,  which  is 
jom-naled  in  the  compartment  last  particu- 
larly referred  to  and  which  is  rotated  by  anj' 

40  suitable  mechanism,  as  by  clockwork  7i^.  Said 
arbor  carries  a  sheave  A:,  which  comprises  a 
pair  of  disks,  between  which  are  disposed 
concentrically  a  series  of  strips  or  blocks  of 
selen  /c'^,  which  are  supported  by  insulations 
s.  The  sheave  just  referred  to  is  so  disposed 
relatively  to  the  tube  n  that  light  transmitted 
through  said  tube  will  be  successively  thrown 
onto  the  selen  strips  as  the  arbor  is  rotated. 
It  should  be  further  remarked  that  the  disks 

50  of  the  sheave  fc  are  respectively  carried  by  the 
divided  portions  of  the  arbor. 

V  designates  an  electrical  circuit  having  a 
source  of  electrical  energj^  at  q  and  including 
the  divided  arbor  x  x'  and  the  sheave  h  and 

55  an  electromagnet  e,  which  is  situated  in  the 
fourth  comi)artment  of  the  case.  Said  elec- 
tromagnet is  adapted  to  control  a  diaphragm 
p,  which  constitutes  the  armature  thereof  and 
which  is  situated  in  an  opening  formed  in  an 

60  outer  wall  of  said  compartment. 

t  denotes  a  funnel-shaped  shell  surround- 
ing the  opening  wherein  the  diaphragm  j9  is 
arranged,  said  shell  being  provided  for  an  ob- 
vious purpose. 

In  view  of  the  above  descri^jtion  of  the  ap- 
paratus constituting  the  second  piirt  of  mj' 
invention  it  will  be  seen  that  the  light  thrown 
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from  the  reflector  d'  through  the  lens  P  and 
b}-  the  latter  concentrated  on  the  record  will 
be  reflected  off  the  sui-face  of  said  sensitized 
strip  and  thrown  onto  the  selen  strips  of  the  re- 
volving sheave.  The  variations  in  the  record 
will  effect  variations  in  the  action  of  the  rays 
on  the  revolving  selen  strips,and  consequent! j" 
produce  in  them  a  greater  or  less  resistance 
to  the  electric  current  in  the  circuit  of  which 
said  strips  form  a  part,  according  to  the  well- 
known  quality'  of  selen  under  the  action  of 
light.  The  variations  in  the  electric  current 
will  effect  the  intermittent  energization  of  the 
electromagnet  e,  whereupon  the  diaphragm 
j)  will  be  actuated  and  sounds  produced. 

Having  thus  fully  described  mj'  invention, 
what  I  claim  as  new,  and  desire  to  secure  bj' 
Letters  Patent,  is — 

1.  In  a  sound-recording  apparatus,the  com- 
bination with  a  source  of  light,a  movable  sen- 
sitized body,  a  vibratory  reflector  adapted  to 
transmit  the  rays  of  light  from  the  source 
thereof  to  the  sensitized  body,  and  means  for 
projecting  sound-waves  onto  said  reflector  at 
points  coincident  with  the  points  of  impact 
of  the  light-rays  therewith,  substantially  as 
described. 

2.  In  a  sound-recording  apparatus,the  com- 
bination ofi  a  source  of  light,  a  movable  sen- 
sitized body,  a  vibratory  reflector  adapted  to 
transmit  the  rays  of  light  from  the  source 
thereof  to  tiie  sensitized  body,  a  lens  disposed 
between  said  vibratorj' reflector  and  said  sen- 
sitized body  and  adapted  to  concentrate  the 
I'aj'S  on  the  latter,  and  means  for  projecting 
sound-waves  onto  said  reflector  at  points  co- 
incident with  the  points  of  impact  of  the  light- 
rays  therewith,  substantially  as  described. 

3.  In  a  sound-delivering  apparatus,the  com- 
bination with  a  source  of  light,  a  suitable 
body  having  the  record  to  be  delivered  on  its 
surface,  and  an  electric  circuit  including  a 
sounding  device  and  a  series  of  variable  re- 
sistance devices,  the  light  being  adapted  to 
be  transmitted  from  its  source  onto  the  rec- 
ord and  thence  to  the  variable  resistance  de- 
vices, substantiallj'  as  described. 

4.  In  a  sound-delivering  apparatus, a  source 
of  light,  a  suitable  body  having  the  record  to 
be  delivered  on  its  surface,  and  an  electric 
circuit  including  a  sounding  device  and  a 
strip  or  strips  of  selen,  the  light  being  adapt- 
ed to  be  transmitted  from  its  source  onto  the 
record  and  thence  to  the  seleu  strip  or  strips, 
substantially  as  described, 

5.  In  a  sound-delivering  apparatus, a  sou  rce 
of  light,  a  snitable  body  having  the  record  to 
be  delivered  on  its  surface,  an  electric  cir- 
cuit including  a  sounding  device  and  a  series 
of  selen  strips,  the  light  being  adapted  to  be 
transmitted  from  the  record  toward  said  selen 
strips,  and  means  for  moving  said  selen  strips 
successively  across  the  path  of  the  light,  sub- 
stantialh'  as  described. 

G.  In  a  sound-delivering  apparatus, a  source 
of  light,  a  suitable  body  having  the  record  to 
be  delivci-ed  on  its  surface,  a  reflector  for 


70 


75 


80 


85 


90 


95 


631.558 


transmittlni?  the  light  from  its  SiHirco  onto 
said  body  in  coincidence  with  the  vonord,  i> 
lens  disposed  between  said  ledceloi-  and  said 
body  and  adapted  to  concentrate  the  rays  of 
5  light,  an  electric  circuit,  a  divided  arbor  in- 
cluded in  said  circuit  and  having  suitable  ro- 
tating means,  selen  strips  operatively  dis- 
posed between  the  portions  of  said  arbor  and 
radially  arranged  with  respect  thereto,  said 
lo  selen  strips  being  in  the  line  of  reflection  of 
.    the  light  from  said  body,  an  electrouiagnet 


also  included  in  said  circuit,  and  a  sonnd- 
prod«eing  diaphragm  controlled  bj'said  elec- 
tromagnet, substantially  as  described. 

In  witness  whereof  I  have  hereunto  signed 
my  name,  this  28tli  day  of  July,  1898,  in  the 
presence  of  two  subscribing  witnesses. 

JOSEF  CHANIA. 

Witnesses: 

Henry  0.  Carpenter, 
Rd.  Herbert  Rust. 
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To  all  luhom  it  irunj  concern: 

Be  it  known  that  I,  Louis  P.  Valiquet,  a 
citizen  of  the  United  States  of  America,  and  a 
resident  of  New  York  city.  New  York  county, 
5  New  York  State,  have  invented  certain  new 
and  useful  Improvements  in  Coin-Operated 
Mechanisms,  of  which  the  following  is  a  speci- 
fication. 
My  invention  relates  to  coin-operated  de- 

lo  vices  generally,  and  is  more  specifically  de- 
signed to  produce  a  coin-operated  mechanism 
for  automatically  operating  what  is  known 
as  the  ''gramophone." 

My  invention  is  an  improvement  on  the  ap- 

15  paratus  heretofore  constructed  having  a 
worm-screw  or  other  slow-acting  return-feed, 
and  is  designed  to  produce  a  mechanism  giv- 
ing a  quicker  return  of  the  needle-carrying 
arm  to  its  initial  position  and  greater  certainty 

20  of  operation,  while  at  the  same  time  reducing 
the  number  of  parts,  and  consequently  sim- 
plifying and  cheapening  the  construction. 

The  preferred  form  of  apparatus  embodj'- 
ing  my  invention  is  illustrated  in  the  accom- 

25  panying  four  sheets  of  drawings,  in  which — 

Figure  1  is  a  plan  view  of  the  apparatus 

with  the  top  of  the  case  containing  the  same 

removed  and  a  portion  of  the  needle-carrying 

arm  broken  awa3^    Fig.  2  is  a  vertical  section 

30  on  line  2  2  of  Fig.  1.  Fig.  3  is  a  partial  sec- 
tion on  lines  3  3  of  Fig.  1,  showing  the  needle- 
carrying  arm  in  its  initial  position  and  the 
mechanism  at  rest.  Fig.  4  is  a  similar  section 
showing  the  gramophone  in  operation,  the 

35  parts  being  in  the  position  occupied  by  them 
just  before  the  return  mechanism  is  tripped 
into  operation.  Fig.  5  shows  a  modified  form 
of  brake-lever.  Fig.  6  is  a  diagrammatic  de- 
tail showing  the  retaining  device  just  after  it 

40  has  been  tripped  and  the  return  mechanism 
released  and  starting  into  operation  to  return 
the  needle-carrying  arm  to  the  initial  position 
shown  in  Fig.  3. 

Throughout  the  drawings  like  reference- 

45  figures  refer  to  like  parts. 

I  have  shown  the  gramophone  and  attached 
mechanism  in  a  casing  1,  having  a  hinged 
cover  2,  attached  to  the  casing  by  hinges  3  3 
at  one  end.     A  sliding  or  other  form  of  mov- 

50  able  cover  might  of  course  be  employed. 

The  gramophone  has  the  ordinary  form  of 


base  4,  containing  rotating  mechanism,  (not 
shown, )on  which  the  rotating  table  5  is  mount- 
ed. A  spring-motor  of  any  desirable  form 
(not  shown)  is  located  in  the  addition  G  to  said  55 
gramophone-base.  This  motor  is  wound  up 
by  means  of  bevel-gears  7,  a  shaft  8,  and 
winding-handle  9,  the  latter  being  outside  of 
the  casing  1.  On  the  rotating  table  is  the 
ordinary'  gramophone  -  record  10,  clamped  60 
thereon  by  a  thumb-screw  5*  in  the  usual 
manner,  so  as  to  rotate  therewith.  On  this 
record  rests  the  reproducing-needle  12  of  the 
sound-box  11,  carried  by  the  swinging  arm  13, 
said  arm  being  mounted  by  a  universal  joint  65 
14  on  the  pivot-bracket  15,  fastened  to  the 
gramojihone-base,  all  in  the  usual  and  well- 
known  manner  when  the  machine  is  in  opera- 
tion and  reproducing  sounds  from  the  record. 

IG  is  a  piece  of  tubing,  of  rubber  or  other  70 
flexible  material,  extending  from  the  sound- 
box 11  to  the  elbow-shaped  tube  17,  which 
extends  through  the  cover  of  the  surrounding 
casing  and  to  which  an  ordinary  horn  may 
be  connected.  75 

There  is  a  U-shaped  coin-chute  18  extend- 
ing from  beneath  a  slot  in  the  cover  2  to  the 
cylindi'ical  coin-guide  22  at  right  angles  to 
said  chute.  In  line  with  this  coin-guide  is 
the  coin-pusher  19,  uormallj'^  held  back  bj'  80 
the  plate-si^ring  20  or  equivalent  elastic  de- 
vice. On  the  end  of  this  pusher  and  sliding 
in  the  coin-guide  is  the  cup-shaped  end  21 
of  the  said  coin-pusher,  and  in  line  with  the 
axis  of  this  cup  and  the  coin-guide  is  the  85 
operating-plunger  23.  This  operating-plun- 
ger is  preferably  pivoted  on  the  lever  25  bj' 
means  of  the  pivoted  joint  24,  and  the  spring 
2G  normall}^  holds  said  plunger  at  right  angles 
to  said  lever  25.  This  lever  25  is  pivoted  on  90 
the  bearings  27  in  the  bottom  of  the  case  1 
and  controlled  by  the  spring  28,  so  that  its 
upper  hook-shaped  end  25''  is  against  the 
swinging  arm  13  and  under  the  same  when 
the  said  arm  is  in  its  initial  position  against  95 
the  stop  31.  The  pivoted  catch  29,  mounted 
on  the  stop  31  by  the  pivotal  joint  30  and 
controlled  by  the  back  spring  32,  overhangs 
and  engages  with  the  swinging  arm  13  when 
the  latter  is  supported  in  its  initial  position  100 
by  the  spring-controlled  hook-shaj)ed  lever 
25  in  the  manner  above  described. 
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The  lever  25  engages  with  a  horizontally- 
swinging  brake-lever  37,  pivoted  on  the  end 
of  the  bracket  15  and  carrying  the  brake- 
shoe  38,  which  engages  the  rotating  table  5 
5  when  the  spring-controlled  lever  25  is  in  the 
position  shown  in  Fig.  3  to  hold  up  the  needle- 
carrying  arm  13.  This  engagement  is  prefer- 
ably secured  bypassing  the  lever  25  through 
a  slot  42  in  the  said  brake-lever. 

lo  A  modiiied  construction  is  shown  in  Fig.  5, 
in  which  the  brake-lever  37  is  removed,  and 
a  lever  37"^  is  pivoted  on  the  gramophone-base, 
one  end  of  the  lever  carr3'ing  the  brake-shoe 
38^,  while   the  other  end  is  struck  by  the 

15  spring-controlled  lever  25  (upon  its  i-eturn) 
to  apply  the  brake.  lu  this  case  the  guide  30 
is  also  dispensed  with. 

34  is  a  retaining  device  iu  the  form  of  a 
dog,  pivoted  at  36  and  having  a  nose  35  ar- 

20  ranged  to  slide  over  and  grasp  the  brake-lever 
37,  thereby  retaining  the  same  and  the  lever 
25  in  a  position  out  from  under  the  needle- 
carrj'ing  arm. 

33  is  an  adjustable  screw  mounted  in  the 

25  tail  of  the  dog  34  and  located  in  the  line  of 
travel  of  the  needle-carrying  arm  13  as  the 
same  is  fed  along  by  the  sound-record  dur- 
ing the  operation  of  the  machine. 

41  is  a  spring  tending  to  hold  the  dog  34 

30  down  in  engagement  with  the  brake-lever  37, 
and  40  is  a  lug  on  the  dog  34,  projecting  down 
in  the  path  of  the  brake-lever  37  and  so  lo- 
cated with  reference  to  the  pivot  3G  of  said 
dog  that  when  the  brake-lever  strikes  the  kig 

35  it  positively  pulls  the  nose  of  the  dog  35  down 
behind  the  brake-lever,  thus  assisting  the  ac- 
tion of  the  spring  41. 

39  is  a  guide  for  the  brake-lever. 

The  operation  of  my  invention  is  as  follows : 

40  The  cover  2  of  the  easing  being  closed  and  the 
I)arts  of  the  mechanism  being  in  the  position 
shown  in  Figs.  1  and  3,  the  operator  first  winds 
up  the  spring-motor  by  means  of  the  handle 
9  and  then  drops  a  coin  down  the  coin-chute 

45  18.  He  then  forces  in  the  coin-pusher  19, 
which  drives  the  coin  along  the  coin-guide  22 
against  the  operating-plunger  23.  This  forces 
the  spring-controlled  lever  25  to  the  right, 
Figs.  3  and  4,  the  operating-plunger  23  turn- 

50  ing  on  its  pivot,  so  as  to  remain  in  line  owing 
to  the  expansion  of  the  spring  20.  As  the 
spring-controlled  lever  25  goes  over,  it  carries 
with  it  the  brake-lever  37  until  the  latter  has 
passed  under  the  no.se  35  on  the  retalning- 

55  dog  34,  which  immediately  slips  down  behind 
said  brake-lever.  When  the  operator  removes 
pressure  from  the  coin-pusher  19,  the  spring 
20  forces  the  same  out  and  withdraws  its  cup- 
shaped  end  21  from  the  coin,  which  latter 

60  drops  into  the  box.  The  operating-plunger 
23  being  thereby  released  is  drawn  upward 
by  the  spring  26  from  the  dotted  position 
shown  in  Fig.  4  to  the  position  shown  in  full 
lines  at  right  angles  to  the  lever  25.     When 

65  the  hook-shaped  supporting  end  25^^  is  forced 
over  to  the  right,  as  above  described,  the 
swinging  arm  13  is  prevented  from  traveling 


with  it  by  the  pivoted  sjiring-catch  29.  When 
the  hook-shaped  lever  has  passed  out  from 
under  the  swinging  arm,  the  latter  is  free  to  70 
drop  down,  and  the  reproducing-needle  12 
engages  with  the  record  10.  The  brake-shoe 
38  having  been  withdrawn  from  the  rotating 
table  5  bj^  the  first  motion  of  the  lever  25, 
said  table  and  record  carried  thereby  are  al-  75 
ready  in  rotation  by  the  time  the  reproducing- 
needle  comes  dowm  on  the  record  and  the 
gramophone  begins  to  operate,  reproducing 
sound,  which  is  delivered  through  the  tube 
17.  As  the  needle  and  sound  -  bos  are  fed  80 
across  the  record  by  the  action  of  the  same 
in  the  well-known  'wa.j,  the  swinging  arm  13 
travels  toward  the  ad  justable  screw  33,  mount- 
ed in  the  tail  of  the  dog  34.  Said  screw  is  so 
adjusted  that  the  arm  will  strike  it  when  the  85 
needle  has  reached  the  end  of  the  record.  A 
slight  further  movement  of  the  swinging  arm 
depresses  the  rear  portion  of  dog  34  against 
the  spring  41  and  lifts  the  nose  35  of  the  dog 
34  from  behind  the  brake-lever  37,  as  shown  90 
in  Fig.  6.  The  spring  28  immediately  acts  to 
force  said  lever  25  back  into  the  position 
shown  in  Fig.  3.  On  the  way  the  hook-shaped 
end  25^  picks  up  the  needle-arm  13  and  car- 
ries it  back  under  the  spring-catch  29  and  95 
holds  it  there  in  its  initial  position  ready  for 
a  repetition  of  the  operation.  The  same  move- 
ment of  the  lever  25  has  forced  the  brake-shoe 
38  up  against  the  rotating  table  5  and  stops 
the  rotation  of  the  same.  It  has  also  read-  too 
justed  the  operating-plunger  23  in  line  with 
the  cup-shaped  end  21  of  the  coin-pusher  19 
ready  for  the  operation  of  another  coin. 

It  is  evident  that  in  the  absence  of  a  coin 
no  motion  of  the  coin-pusher  19  will  have  any  105 
effect  on  the  mechanism,  because  the  plunger 
will  simplj'  pass  into  the  interior  of  the  cup 
and  the  lever  25  will  not  be  moved.     Also  it 
is  evident  that  if  the  coin-pusher  19  be  forced 
in  and  withdrawn  with  great  rapid itj^,  so  that   no 
un  der  ordinarj^  circu  mstanees  the  brake-lever 
37  might  be  forced  back  again  by  the  spring 
28  before  the  retaining  device  could  recover 
from  the  shock  and  the  violent  throwing  up 
of  the  nose  35  of  the  dog  and  respond  un-  115 
der  the  action  of  spring  41  to  seize  and  re- 
tain said  brake-lever,  the  very  fact  of  the 
rapid  movement  of  the  parts  thus  described 
will  carry  the  brake-lever  beyond  its  normal 
travel  u})  against  the  lug  40  and  so  positively  120 
pull  the  dog  34  down  into  operative  position  i 

and  insure  the  retention  of  said  brake-lever  1 

and  connected  parts  in  the  position  shown  in 
Fig.  4  until  tripped  by  the  needle-carrying 
arm  at  the  end  of  a  complete  operation  of  the  125 
gramophone. 

The  advantages  of  my  invention  result  from 
the  certainty  of  operation  under  all  condi-  1 

tions,  from  the  simplicity  and  cheapness  of  I 

theapparatusemployed,andfromtherapidity  130 
of  the  return-feed  action,  which  is  practicallj^  ', 

instantaneous.     It  is  also  extremely  conven-  I 

lent  of  manipulation,  as  bj^  throwing  u])  the  j 

pivoted  catch  29  into  the  position  shown  in  I 
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dotted  lines  in  Fig.  4  the  needle-carrying  arm 
can  be  lifted  out  of  engagement  with  the  book 
25^^  and  swung  to  one  side  for  changing  the 
records,  putting  in  a  new  needle,  and  making 
5  other  adjustments. 

It  is  evident  that  various  changes  could  be 
made  in  the  details  of  the  appai'atus  described 
without  departing  from  the  spirit  and  scope 
of  my  invention,  so  long  as  the  general  rela- 

lo  tive  arrangement  of  parts  shown  in  the  draw- 
ings and  the  genei'al  principle  of  operation 
set  forth  in  the  specification  are  preserved. 
Weights  might  be  substituted  for  springs  and 
other  forms  of  moving  parts  might  besubsti- 

15  tuted  for  the  levers,  the  coin  might  throw  the 
parts  into  operation  through  other  agencies 
than  that  of  external  pressure  on  the  coin- 
pusher  of  the  particular  kind  described,  &g.  ; 
but  all  these  variations  I  consider  within  the 

20  general  scope  of  my  invention. 

While  certain  features  of  the  above-de- 
scribed apparatus  are  shown  and  herein 
claimed  in  connection  with  coin  -  operated 
mechanism,  it  is  evident  that  certain  of  such 

25  features  could  be  emploj^ed  without  coin-ac- 
tuated connections. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

30  1,  In  a  coin-operated  device  the  combina- 
tion of  a  swinging  arm,  a  stop  and  catch  for 
said  arm,  a  spring-controlled  lever  which 
normall}'  holds  the  arm  against  the  stop  un- 
der the  catch,  and  coin-controlled  means  for 

35  pushing  said  lever  out  from  under  said  arm, 
whereby  said  arm  drops  away  from  tlie  catch, 
substantially  as  described. 

2.  In  a  coin-operated  device  the  combina- 
tion of  a  swinging  arm,  a  stop  and  catch  for 

40  said  arm,  a  spring-controlled  lever  which  nor- 
mally holds  the  arm  against  the  stop  and  un- 
der the  catch,  and  coin-controlled  means  for 
pushing  said  lever  out  from  under  said  arm, 
whereby  said  arm  drops  away  from  the  catch, 

45  together  with  a  retaining  device  which  holds 
said  lever  out  from  under  the  arm,  substan- 
tially as  described. 

3.  In  a  coin-operated  device  the  combina- 
tion of  a  swinging  arm,  a  stop  and  catch  for 

50  said  arm,  a  si^ring-controUed  lever  which  nor- 
mally holds  the  arm  against  the  stop  and  un- 
der the  catch,  and  coin-controlled  means  for 
pushing  said  lever  out  from  under  said  arm, 
whereby  said  arm  drops  away  from  the  catch, 

55  together  with  a  ]-etaining  device  which  holds 
said  lever  out  from  under  the  arm,  an  auto- 
matic feed  mechanism  with  which  the  swing- 
ing arm  engages  when  dropped  down,  and  a 
trip  for  the  retaining  device  located  in  the 

60  path  of  the  arm,  substantially  as  described. 

4.  In  combination  with  a  gramophone,  a  le- 
ver which  returns  the  reproduciug-needle  to 
its  initial  position  after  the  operation  of  the 


gramophone  and  supports  said  needle  in  such 
position  out  of  engagement  with  the  record,  65 
and  coin-operated  means  for  forcing  the  lever 
out  from  under  the  needle-carrying  arm,  sub- 
stantially as  described. 

5.  In  combination  with  a  gramophone,  a  le- 
ver which  returns  the  reproducing-needle  to  70 
its  initial  position  after  the  operation  of  the 
gramophone  and  supports  said  needle  in  such 
position  out  of  engagement  with  the  record, 
and  coin-operated  means  for  forcing  the  le- 
ver out  from  under  the  needle-carrying  arm,  75 
together  with  mechanism  for  forcing  the  le- 
ver back  under  and  into  engagement  with 
the  needle-cari"ying  arm,  substantially  as  de- 
scribed. 

6.  In  combination  with  a  gramophone,  a  le-  80 
ver  which  returns  the  reproducing-needle  to 
its  initial  position  after  the  operation  of  the 
gramophone  and  supports  said  needle  in  such 
position  out  of  engagement  with  the  record, 
and  a  spring  which  normally  holds  said  lever  85 
under  and  in  engagement  with  the  needle- 
carrying  arm,  together  with  coin -operated 
means  for  forcing  said  spring-controlled  lever 
out  from  under  said  needle-carrying  arm,  sub- 
stantially as  described.  90 

7.  In  combination  with  a  gramophone,  a  le- 
ver which  returns  the  reproducing-needle  to 
its  initial  position  after  the  operation  of  the 
gramophone  and  supports  said  needle  in  such 
position  out  of  engagement  with  the  record,  95 
and  a  sjjring  which  normallj'  holds  said  lever 
under  and  in  engagement  with  the  needle- 
carrying  arm,  together  with  coin -operated 
means  for  forcing  said  spring-controlled  lever 
out  from  under  said  needle-carrying  arm,  and  100 
a  retaining  device  for  holding  said  spring- 
controlled  lever  out  of  engagement  with  the 
needle- carrying  arm,  substantially  as  de- 
scribed.      ( 

8.  In  combination  with  a  gramophone,  a  le-  105 
ver  which  returns  the  reproducing-needle  to 

its  initial  position  after  the  operation  of  the 
gramophone  and  supports  said  needle  in  such 
position  out  of  engagement  with  the  record, 
and  a  spring  which  normally  holds  said  lever  no 
under  and  in  engagement  with  the  needle- 
carrying  arm,  together  with  coin -operated 
means  for  forcing  said  spring-controlled  lever 
out  from  under  said  needle-carrying  arm,  a 
retaining  device  for  holding  said  spring-con-  115 
trolled  lever  out  of  engagement  with  the  nee- 
dle-carrying arm,  and  a  trip  for  said  retain- 
ing device  located  in  the  path  of  the  needle- 
cari'jdng  arm,  substantially  as  described. 

Signed  by  me  at  New  York  city.  New  York,   1 20 
this  l5th  day  of  October,  1898. 

LOUIS  P.  VALIQUET. 

Witnesses: 

Lilian  Fostek, 
A.  Parker-Smith, 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Louis  P.  Valiquet,  a 
citizen  of  tlie  United  States  of  America,  and  a 
resident  of  New  York  city,  New  York  county, 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Automatic 
Gramophones,  of  which  the  following  is  a 
si)ecification. 

My  invention  relates  to  automatically-op- 

lo  crating  devices  generally,  and  is  more  spe- 
cifically designed  to  produce  a  mechanism 
for  automatically  operating  what  is  known  as 
the  "gramophone." 

My  invention  has  manj'  of  the  features  of 

15  construction  and  principles  of  operation  de- 
scribed in  mj' application,  Serial  No,  694,824, 
filed  October  28,  1898,  but  is  designed  to  be 
thrown  into  operation  by  means  other  than 
coin-operated  mechanism. 

20      The  preferred  form  of  apparatus  embody- 
ing my  invention  is  illustrated  in  the  accom- 
panying five  sheets  of  drawings,  in  which — 
Figure  1  is  a  plan  view  of  the  apparatus 
with  the  top  of  the  case  containing  the  same 

25  removed  and  a  portion  of  the  needle-carrying 
arm  broken  away.  Fig.  2  is  a  vertical  sec- 
tion on  line  2  2  of  Fig.  1.  Fig.  3  is  a  section 
on  lines  3  3  of  Fig.  1,  showing  the  needle-car- 
rying arm  in  its  initial  position  and  the  mech- 

30  anismatrest.  Fig.  4  is  a  similar  section  show- 
ing the  gramophone  in  operation,  the  parts 
being  in  the  position  occupied  by  them  just 
before  the  return  mechanism  is  tripped  into 
operation.     Fig.  5  shows  a  modified  form  of 

35  brake-lever.  Fig.  G  is  a  diagrammatic  detail 
showing  the  retaining  device  just  after  it  has 
been  tripped  and  the  return  mechanism  re- 
leased and  starting  into  operation  to  return 
the  needle-carrying  arm  to  the  initial  posi- 

40  tion  shown  in  Fig.  3.  Fig.  7  shows  a  modi- 
fication in  which  the  winding  up  of  the  motor 
sets  and  trips  the  mechanism. 

Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 

45  I  have  shown  the  gramophone  and  attached 
mechanism  in  a  casing  1,  having  a  hinged 
cover  2,  attached  to  the  casing  by  the  hinges 
3  3  at  one  end.  A  sliding  or  other  form  of 
movable  cover  might  of  course  be  employed. 

50  The  gramophone  has  the  ordinary  form  of 
base  4,  containing  rotating  mechanism,  (not 
shown,)  on   which   the   rotating  table   5   is 


mounted.  A  spring-motor  of  any  desirable 
form  (not  shown)  is  located  in  the  addition 
6  of  said  gramophone-base.  This  motor  is  55 
wound  up  by  means  of  bevel-gears  7,  a  shaft 
8,  and  winding-handle  9,  the  latter  being  out- 
side of  the  casing  1.  On  the  rotating  table  is 
the  ordinary  gramophone-record  10,  clamped 
thereon  by  a  thumb-screw  o''  in  the  usual  60 
manner,  so  as  to  rotate  therewith.  On  this 
record  rests  the  reproducing-needle  12  of  the 
sound-box  11,  carried  by  the  swinging  arm 
13,  said  arm  being  mounted  by  a  universal 
joint  14  on  the  pivot-bracket  15,  fastened  to  65 
the  gramophone-base,  all  in  the  usual  and 
well-known  manner,  when  the  machine  is  in 
operation  and  reproducing  sounds  from  the 
recoi'd. 

16  is  a  piece  of  tubing  of  rubber  or  other  70 
flexible  material  extending  from  the  sound- 
box 11  to  the  elbow-shaped  tube  17, which  ex- 
tends through  the  cover  of  the  surrounding 
casing  and  to  which  an  ordinary  horn  may  be 
connected.  75 

The  pusher  19  is  normally  held  back  by  the 
spring  28  or  equivalent  elastic  device.     This, 
pusher  is  preferably  connected  to  the  lever 
25  bj'  means  of  the  pin-and-slot  connection 
24.     This  lever  25  is  pivoted  on  the  bear-  80 
ings  27  in  the  bottom  of  the  case  1  and  so 
controlled  hy  the  spring  28  that  its  upper 
hook-shai^ed  end  25*  is  against  the  swinging 
arm  13  and  under  the  same  when  the  said 
arm  is  in  its  initial  position  against  the  stop  85 
31.     The  pivoted  catch  29,  jnounted  on  the 
stop  31  by  the  pivotal  joint  30  and  controlled 
by  the  back  spring  32,  overhangs  and  engages 
with  the  swinging  arm  13  when  the  latter  is 
supported  in  its  initial  position  by  the  spring-  90 
controlled  hook-shaped  lever  25  in  the  man- 
ner abov^e  described. 

The  lever  25  engages  with  a  liorizontallj'- 
swinging  brake-lever  37,  pivoted  on  the  end 
of  the  bracket  15  and  carrying  the  brake-shoe  95 
38,  which  engages  the  rotating  table  5  when 
the  spring-controlled  lever  25  is  in  the  posi- 
tion shown  in  Fig.  3  to  hold  up  the  needle- 
carrying  arm  13.  This  engagement  is  pref- 
erabl3'securedbypassingthelever25  through  100 
a  slot  42  in  the  said  brake-lever. 

A  modified  construction  is  shown  in  Fig.  5, 
in  which  the  brake-lever  37  is  I'emoved,  and 
a  lever  37"  is  pivoted  on  the  gramophone-base, 
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one  end  of  the  lever  carrying  the  brake-shoe 
38^,  while  the  other  end  is  struck  by  the 
spring-controlled  lever  25  (upon  its  return) 
to  apply  the  brake.  In  this  case  the  guide 
5  39  is  also  dispensed  with.  The  spring-con- 
trolled lever  25  operates  exactly  as  in  the 
other  construction.  Instead  of  carrjang  the 
lever  37,  however,  with  it  in  its  movement  it 
merely  strikes  the  end  of  the  lever  37'\  when 

:o  it  returns  the  swinging  needle-carrying  arm 
to  its  original  position,  and  thereby  forces  on 
the  brake  38^.  Of  course  when  the  swinging 
lever  25  is  forced  out  from  under  the  needle- 
carrjnng  arm  it  leaves  the  end  of  the  brake- 

15  lever  37^,  and  all  pressure  is  removed  from 
the  brake-shoe  38'',  so  that  the  machine  is  free 
to  operate. 

34  is  a  retaining  device  in  the  form  of  a 
'  dog  pivoted  at  36  and  having  a  nose  35  ar- 

20  ranged  to  slide  over  and  grasp  the  brake- 
lever  37,  therebj^  retaining  the  same  and  the 
lever  25  in  a  position  out  from  under  the  nee- 
dle-carrying arm. 

33  is  an  adjustable  screw  mounted  in  the 

25  tail  of  the  dog  34  and  located  in  the  line  of 
travel  of  the  needle-carrying  arm  13,  as  the 
same  is  fed  along  by  the  sound-record  dur- 
ing the  operation  of  the  machine. 

41  is  a  spring  tending  to  hold  the  dog  34 

30  down  in  engagement  with  the  brake-lever  37, 
and  40  is  a  lug  on  the  dog  34,  projecting  down 
iu  the  path  of  the  brake-lever  37  and  so  lo- 
cated with  reference  to  the  pivot  36  of  said 
dog  that  when  the  brake-lever  strikes  the 

35  lug  it  iDositively  pulls  the  nose  of  the  dog 
35  down  behind  the  brake-levei',  thus  assist- 
ing the  action  of  the  spring  41. 
39  is  a  guide  for  the  brake-lever. 
The  operation  of  my  invention  is  as  fol- 

40  lows:  The  cover  2  of  the  casing  being  closed 
and  the  parts  of  the  mechanism  being  in  the 
position  shown  in  Figs.  1  and  3,  the  operator 
ftrst  winds  up  the  spring-motor  by  means  of 
the  handle  9  and  then  forces  in  the  pusher 

45  19,  which  forces  the  spring-controlled  lever 
25  to  the  right,  Figs.  3  and  4.  As  the  spring- 
controlled  lever  25  goes  over  it  carries  with 
it  the  brake-lever  37,  until  the  latter  has 
passed  under  the  nose  35  on  the  retaining- 

50  dog  34,  which  immediately  slips  down  behind 
said  brake -lever.  When  the  operator  re- 
moves pressure  from  the  pusher  19,  the  spring 
28  forces  the  lever  25  back  against  the  nose 
35  of  the  dog  34,  which  holds  it  in  the  posi- 

55  tion  shown  in  Fig.  4.  When  the  hook-shaped 
supporting  end  25=^  is  forced  over  to  the  right, 
as  above  described,  the  swinging  arm  13  is 
prevented  from  traveling  with  it  by  the  piv- 
oted spring-catch  29.    When  the  hook-shaped 

60  lever  has  passed  out  from  under  the  swinging 
arm,  the  latter  is  free  to  drop  down  and  the 
reproducing-needle  12  engages  with  the  rec- 
ord 10.  The  brake-shoe  38  having  been  with- 
drawn from  the  rotating  table  5  hj  the  first 

65  motion  of  the  lever  25,  said  table  and  record 
carried  thereby  are  already  in  rotation  by  the 
time  the  reproducing-needle  comesrtlown  on 


the  record  and  the  gramophone  begins  to  op- 
erate, reproducing  sound,  which  is  delivered 
through  the  tube  17.  As  the  needle  and  70 
sound-box  are  fed  across  the  record  by  the 
action  of  the  same  in  the  well-known  way  the 
swinging  arm  13  travels  toward  the  adjust- 
able screw  33,  mounted  in  the  tail  of  the  dog 
34.  Said  screw  is  so  adjusted  that  the  arm  75 
will  strike  it  when  the  needle  has  reached  the 
end  of  the  record.  A  slight  further  move- 
ment of  the  swinging  arm  depresses  the  rear 
portion  of  the  dog  34  against  the  spring  41 
and  lifts  the  nose  35  of  the  dog  34  from  be-  80 
hind  the  brake-lever  37,  as  shown  in  Fig.  G. 
The  spring  28  immediatelj''  acts  to  force  said 
lever  25  back  into  the  position  shown  in  Fig. 

3.  On  the  way  the  hook-shaped  end  25^  picks 
up  the  needle-arm  13  and  carries  it  backun-  85 
der  the  spring-catch  29  and  holds  it  therein 
its  initial  position  ready  for  a  repetition  of 
the  operation.  The  same  movement  of  the 
lever  25  has  forced  the  brake -shoe  38  up 
against  the  rotating  table  5  and  stops  the  ro-  90 
tation  of  the  same.  It  has  also  forced  out 
the  pusher  19,  ready  for  another  operation. 

It  is  evident  that  if  the  pusher  19  be  forced 
in  rapidly,  so  that  under  ordinary  circum- 
stances the  brake-lever  37  might  be  forced  95 
back  again  by  the  spring  28  before  the  re- 
taining device  could  recover  from  the  shock 
and  the  violent  throwing  up  of  the  nose  35  of 
the  dog  and  could  respond  under  the  action 
of  the  spring  41  to  seize  and  retain  said  brake-  100 
lever,  the  very  fact  of  the  rapid  movement 
of  the  parts  thus   described  will  carry  the 
brake -lever   beyond   its   normal  travel  up 
against  the  lug  40  and  so  positively  pull  the 
dog  34  down  into  operative  position  and  in-  105 
sure  the  retention  of  said  brake-lever  and 
connected  parts  in  the  position  shown  in  Fig. 

4,  until  tripped  by  the  needle-carrying  arm 
at  the  end  of  a  complete  operation  of  the 
gramophone.  110 

It  is  evident,  of  course,  that  manj^  differ- 
ent agencies  for  setting  the  apparatus  might 
be  substituted  for  the  manually -operated 
pusher  19.  One  such  I  have  shown  in  Fig.  7. 
The  shaft  8  is  extended,  and  a  friction-wheel  115 
18  runs  under  the  friction-plate  20.  Thif 
plate  is  mounted  on  a  vertical  shaft  21,  whicli 
carries  the  drum  22.  On  this  drum  winds  the 
cord  23,  which  passes  around  the  spring-con- 
trolled pulley  26  and  the  fast  pulley  26^  to  120 
the  lever  25.  When  the  motor  in  compart- 
ment 6  is  wound  up,  the  .shaft  21  is  revolved 
and  cord  23  wound  up.  The  spring-controlled 
pullej^  is  in  the  full-lined  position.  The  wind- 
ing therefore  pulls  lever  25  over  to  the  posi-  125 
tion  shown  in  Fig.  4,  and  the  machine  is  readj. 
to  operate.  Further  winding  does  not  break 
the  cord  23,  because  the  friction  -  wheel  18 
slips  under  the  plate  20.  When  the  operator 
stops  winding,  the  gramophone  begins  to  op-  130 
erate.  The  cord  23  is  unwound  from  drum 
22,  the  slack  being  taken  up  by  spring-pul- 
ley 26,  which  moves  into  dotted -line  posi- 
tion.    When  the  lover  25  is  tripped  at  the 
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end  of  the  record,  and  flies  back  to  position 
of  Fig.  3,  the  spring -pullej^  2G  gives  up  the 
necessary  slack  to  accommodate  this  motion, 
returning  to  full -line  position,  and  all  is 
5  ready  for  a  repetition  of  the  cj^cle  of  opera- 
tion. The  parts  are  so  proportioned  that 
with  the  winding  necessary  to  run  the  short- 
est record  the  cord  23  will  be  taken  up  the 
amount  needed  to  carry  the  lever  25  over  to 

lo  catch  under  the  dog  34.  When  winding  for 
longer  records,  the  slip  in  the  friction  con- 
nection allows  for  excess  motion.  The  spring- 
controlling  pulley  26  must  of  cour.se  be  a 
weak  one,  just  strong  enough  to  take  up  the 

IS  cord. 

The  ad  vantages  of  my  invention  result  from 
the  certainty  of  operation  under  all  condi- 
tions, from  the  simplicity  and  cheapness  of 
the  apparatus  em  ployed,  and  from  the  rapidity 

20  of  the  return-feed  action,  which  is  practically 
instantaneous.  It  is  also  extremely' conven- 
ient of  manipulation,  as  bj'  throwing  up  the 
pivoted  catch  20  into  the  position  shown  in 
dotted  lines  in  Fig.  4  the  needle-carr\ing  arm 

25  can  be  lifted  out  of  engagement  with  the  hook 
25-^  and  swung  to  one  side  for  changing  the 
records,  putting  in  anew  needle,  and  making 
other  adjustments. 

It  is  evident  that  various  changes  could  be 

30  made  in  the  details  of  the  apparatus  de- 
scribed without  departing  from  the  spirit  and 
scope  of  mj'  invention  so  long  as  the  general 
relative  arrangement  of  parts  shown  in  the 
drawings  or  the  general  principle  of  opera- 

j5  tion  set  forth  in  the  specification  is  preserved. 
AVeights  might  be  substituted  for  sftrings, 
and  other  forms  of  moving  parts  might  be 
substituted  for  the  levers.  Other  agencies 
might  operate  the  lever  25,  other  friction- 

40  couplings  be  used,  &c.;  but  all  these  varia- 
tions I  consider  within  the  general  scope  of  my 
invention. 

Having  therefore  described  mj'  invention, 
what  I  claim  as  new,  and  desire  to  protect  bj' 

^j  Letters  Patent,  is — 

1.  In  a  talking-machine  the  combination  of 
the  reproducing-needle  and  a  lever  which  re- 
turns the  reproducing-needle  from  its  posi- 

n  at  the  end  of  the  record  to  its  initial  po- 
^o  sition,  after  the  operation  of  the  talking-ma- 
chine, and  supports  said  needle  in  such  po- 
sition out  of  engagement  with  the  record. 

2.  In  a  talking-machine  the  combination  of 
the  reproducing-needle  and  a  lever  which  re- 

55  turns  the  reproducing-needle  from  its  posi- 
tion at  the  end  of  the  record  to  its  initial  po- 
sition after  the  operation  of  the  talking-ma- 
chine and  supports  said  needle  in  such  posi- 
n  out  of  engagement  with  the  record,  to- 

60  gether  with  a  spring  which  normall.y  holds 
said  lever  under  and  in  engagement  with  the 
needle-carrying  arm. 

3.  In  a  talking-machine  the  combination  of 
the  rotating  table,  the  reproducing-needle  a 

65  brake  for  the  rotating  table,  a  swinging  nee- 
dlo-carrying  arm,  a  lever  which  directly  suii- 


ports  the  needle-earryingarm  so  that  the  nee- 
dle is  held  out  of  engagement  with  the  record, 
and  connections  whereby  the  movement  of 
the  lever  out  from  under  the  needle-carrying  70 
arm,  i-eleases  the  brake. 

4.  In  combination  with  a  gramophone,  a 
lever  for  returning  and  supporting  the  nee- 
dle-carrying arm  of  said  gramophone,  and 
the  brake-lever  for  the  gramophone  operated  75 
by  said  first-mentioned  lever. 

5.  In  combination  with  a  gramophone  and 
the  needle-carrying  arm  thereof,  the  hook- 
shaped  lever  normally  supporting  the  needle- 
carrying  arm  of  said  gramoiDhone,  the  pivot  80 
catch-lever  overhanging  the  normal  position 

of  the  said  swinging  arm  when  supported  by 
the  hook-shaped  lever,  and  the  back  spring 
controlling  said  catch-lever. 

G.  In  combination  with  a  gramophone  the  85 
swinging  arm  and  reproducing-needle  there- 
of a  lever  which. returns  the  swinging  arm 
and  reproducing-needle  of  said  gramophone 
to  their  initial  position  after  the  operation  of 
the  gramophone  and  supports  said  needle  in  90 
such  position  out  of  engagement  with  the 
record,  and  the  stop  for  said  needle-carrying 
arm  and  overhanging  spring-catch  for  said 
arm. 

7.  In  a  talking-machine  the  combination  of  95 
the  reproducing-needle,  a  lever  which  returns 
the  reproducing-needle  to  its  initial  position 
after  the  operation  of  the  talking-machine 
and  supports  said  needle  in  such  position  out 

of  engagement  with  the  record,  a  winding-  ico 
shaft  for  said  talking-machine,  and  connect- 
ing means  between  the  shaft  and  the  first- 
mentioned  lever. 

8.  In  a  talking-machine  the  combination  of 
the  winding-shaft  therefor,  the  reproducing-  105 
needle,  a  lever  which  returns  the  reproduc- 
ing-needle to  its  initial  position  after  the  op- 
eration of  the  talking-machine,  and  supports 
said  needle  in  such  position  out  of  engage- 
ment with  the  record,  a  cord  connected  to  the  1 10 
first-mentioned  lever  and  means  operated  by 
the  winding-shaft  to  wind  up  said  cord. 

9.  In  a  talking-machine  the  combination  of 
the  winding-shaft  therefor,  the  reproducing- 
needle,  a  lever  which  returns  the  reproduc-  115 
iug-needle  to  its  initial  position  after  the  op- 
eration of  the  talking-machine,  and  supports 
said  needle  in  such  position  out  of  engage- 
ment with  the  record,  a  cord  connected  to  the 
first-mentioned  lever  and  means  operated  by  120 
the  winding-shaft  to  wind  up  said  cord,  to- 
gether with  spring  mechanism  for  taking  up 
any  slack  in  said  cord. 

10.  In  a  talking-machine  the  combination 

of  the  reproducing-needle,  a  lever  which  re-  125 
turns  the  reproducing-needle  to  its  initial  po- 
sition after  the  operation  of  the  talking-ma- 
chine and  supports  said  needle  in  such  posi- 
tion out  of  engagement  with  the  record,  a 
spring  which  normallj^  holds  said  lever  under  130 
and  in  engagement  with  the  needle-carrying 
arm,  means  for  winding  up  the  talking-raa- 
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chine  motor,  and  connections  whereby  said 
winding  means  moves  the  lever  in  opposition 
to  the  spring. 

11.  In  a  talking-machine  the  combination 
5  of  the  reproducing-needle,  a  lever  which  re- 
turns the  reproducing-needle  to  its  initial  po- 
sition after  the  operation  of  the  talking-ma- 
chine and  supports  said  needle  in  such  posi- 
tion out  of  engagement  with  the  record,  a 
lo  spring  which  normallj'  holds  said  lever  under 
and  in  engagement  with  the  needle-carrying 


arm,  a  winding-shaft  for  the  talking-machine, 
a  cord  connected  to  the  lever,  and  means  op- 
erated bj'  the  winding-shaft  for  winding  up 
the  cord  in  a  direction  to  pull  the  lever  in  op- 
position to  the  spring. 

Signed  by  me  at  New  York  city,  New  York, 
this  3d  day  of  April,  1899. 

LOUIS  P.  VALIQUET. 
Witnesses: 

A.  Parker-Smith, 
Lilian  Foster. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  George  L.  IIogan,  a 
citizen  of  the  United  States,  residing  at  Bal- 
timore, in  the  State  of  Maryland,  have  invent- 
5  ed  certain  new  and  useful  Improvements  in 
Graphophones,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  improvements  in 
graphophones  or  devices  designed  for  repro- 

lo  ducing  articulate  speech  or  other  sounds  re- 
corded on  phonograms  or  sound-writings. 

The  object  of  my  invention  is  to  provide  a 
device  or  mechanism  of  a  simple,  cheap,  and 
durable  construction  by  means  of  which  such 

15  phonograms  or  sound-writings  may  be  accu- 
rately and  perfectly  audibly  produced  with- 
out any  attendant  disagreeable  scraping,  grat- 
ing, or  other  interfering  noise  resulting  from 
the  action  of  the  mechanism. 

20  My  invention  consists  of  a  sound-generator 
in  the  form  of  a  trumpet  of  conical  shape 
made  of  a  tough  quality  of  paper,  vulcanized 
fiber,  or  other  material  and  having  a  rigidly- 
attached  small  rod  of  hard  material,  the  ex- 

25  tremity  of  which  is  brought  to  a  fine  point 
and  bent  so  as  to  fit  in  the  spiral  grooves  of 
the  phonogram  -  writing  and  pivoting  said 
trumpet. 

The  invention  is  illustrated  in  the  accom- 

30  panying  drawings,  in  which— 

Figure  1  is  a  sectional  view  of  a  portion  of 
the  base  on  which  the  cj^linder  is  mounted. 
Fig.  2  is  a  top  view  of  the  machine  complete. 
Fig.  3  is  a  sectional  view  of  the  point  end  of 

35  the  trumpet  on  a  somewhat  larger  scale. 
Fig.  4  is  a  side  elevation  of  the  complete  ma- 
chine. Fig.  5  is  a  detail  view  of  part  of  the 
trumpet,  showing  the  manner  of  joining  its 
edges.     Fig.  6  is  a  detail  view  of  the  adjnst- 

40  able  cushion. 

The  large  end  of  the  trumpet  A  rests  on  a 
stud  &,  where  it  is  pivoted  loo.selj^  on  a  ver- 
tical rod  c,  extending  from  the  stud  upward. 
This  gives  the  point  end  of  the  trumpet  a  free 

45  lateral  swinging  movement.  Tiie  trumpet 
has  on  its  lower  side  a  hole  c  and  on  its  up- 
per side  a  slot  c^)  th rough  which  the  rod  passes. 
The  longitudinal  slot  c^  alTords  a  slight  range 
of  up-and-down  movement  to  the  point  end. 

50  A  hard  downward-curved  point  (?  is  attached 
to  the  small  end  of  the  trumpet,  and  said 
point  rests  on  the  phonogram-cylinder,  and 


as  the  same  is  revolved  the  spiral  groove  of 
the  writing  serves  as  the  means  to  carry  the 
point  d  from  one  end  to  the  other  of  the  cj"l-  55 
inder,  the  trumpet  swinging  on  its  pivot  c. 
No  other  feeding  or  guiding  device  is  required. 

The  hard  point  d  may  be  attached  to  anj- 
portion  of  the  wall  of  the  sounding-trumpet 
and  yield  good  results.  I  have,  however,  pro-  60 
vided  a  novel  means  of  attachment  that  will 
now  be  described.  The  hard  point  d  is  pref- 
erably held  in  a  socket  e,  from  which  it  may 
be  removed  when  desired.  The  socket  is 
fixed  on  the  end  of  a  rod/  aud  has  position  65 
in  front  of  the  point  end  g  of  the  trumpet. 
This  rod  extends  along  below  the  small  end 
of  the  trumpet,  and  its  end/'  is  attached  to 
the  side  of  the  trumpet  some  distance  back 
from  the  said  point  end.  This  manner  of  lo-  70 
eating  the  hard  point  d  and  connecting  it 
with  the  side  wall  of  the  trumpet,  but  back 
from  its  point  end  gr,  produces  the  best  results. 

The  trumpet  is  made  of  a  sheet  of  tough 
paper  or  thin  indurated  fiber,  and  each  of  the  75 
two  edges  of  this  material  that  come  together 
when  the  sheet  is  folded  to  the  cone  form  are 
first  bordered  bj'  a  thin  sheet -metal  strip 
folded  longitudinally,  as  shown  at  li  in  Fig.  5. 
This  metal  strip  incloses  the  sheet  edge  like  80 
a  clip  and  extends  from  the  large  end  to  the 
ipoint  end.     The  two  metal  strips  are  abutted 
together  and  joined  by  solder.     This  metal 
strip  not  onl^'  serves  as  a  means  of  joining 
the  sheet  edges,  but  also  serves  to  augment  85 
and  improve  the  sounding  qualities  of  the 
trumpet. 

It  is  a  feature  of  imjirovement  in  this  in- 
vention to  attach  the  end  /'  of  the  rod  to 
which  the  hard  point  is  secured  to  the  said  90 
metal  joint-strips  li.  Thereby  the  metal  strips 
become  the  conductor  for  the  sound  vibra- 
tions, which  latter  are  evenly  distributed  all 
along  the  wall  of  the  trumpet.  The  pivot- 
hole  c',  heretofore  referred  to,  is  through  this  95 
metal  strip. 

The  plionogram-cylinder  I  is  held  in  i^osi- 
tion  by  two  bearings./ J '  and  a  horizontal  axis 
h.  The  bearings  are  slotted  out  instead  of 
being  bored,  so  that  tlie  phonogram-cylinder  100 
can  easily  be  lifted  out  of  these  bearings. 
The  slots  /  r  in  the  two  bearings  are  cut  at 
right  angles  to  one  another  and  are  in  such 
a  position  that  the  force  of  elasticit,y  of  an 
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india-rubber  belt  m,  connecting  the  pu}ley 
n,  attached  to  the  phonograra-cj'linder,  with 
the  pullej'  0  of  the  driving  device,  will  keep 
the  axis  of  the  phonogram-cylinder  always 
5  pressed  firmly  in  the  bearings,  and  thus  pro- 
duce a  steady  movement.  By  this  simple 
means  I  have  found  that  articulate  speech, 
songs,  and  instrumental  or  other  music  may 
be  reproduced  from  sound-writing  very  accu- 

lo  rately  and  with  great  loudness,  clearness,  and 
distinctness. 

It  will  be  seen  that  this  gi'aphophone  has  a 
cylinder  that  may  be  rotated  bj"^  any  driving 
mechanism  and  a  sounding-trumpet  whose 

15  point  end  is  movable  along  the  cylinder,  fol- 
lowing the  sound -writing.  The  point  end 
automatically  follows  the  spiral  groove  of  the 
sound-writing,  and  the  vibrations  are  trans- 
mitted to  the  trumpet,  which  generates  and 

20  largely  increases  the  volume  of  sound. 

As  the  hard  point  d  is  held  in  a  socket,  it 
may  be  removed  when  worn  and  a  new  one 
inserted. 
An  adjustable  cushion  p  is  shown  in  Figs. 

25  3  and  6,  as  a  ring,  and  is  mounted  on  the  rod 
/and  maybe  shifted  along  said  rod.  This 
cushion  bears  on  the  wall  of  the  trumpet,  and 
its  varying  position  alters  the  tone  or  pitch  of 
the  sound. 

30  A  cylinder  is  shown  carrjing  the  sound- 
writing;  but  it  is  obvious  a  disk  may  be  used 
instead  or  any  shaped  body  to  rotate. 

Having  thus  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 

35  Patent,  is — 

1.  A  graphophone  having  in  combination  a 
rotating  sound  -  writing;  a  vibratory  cone- 
shaped  sounding-trumi)et  pivoted  to  allow  its 


l)oint  end  a  free  swinging  movement,  and  also 
a  slight  vertical  movement;  a  hard  point  en-  40 
gaging  tlie  surface  of  the  said  sound-writing 
in  front  of  and  in  line  with  the  point  end  of 
the  trumpet  but  not  contacting  therewith  and 
supported  by  a  rod  which  extends  along  the 
outer  wall  of  the  trumpet  and  attached  to  the  45 
side  thereof. 

2.  A  sounding-trumpet  for  graphophones 
comprising  a  sheet  of  fiber  folded  to  form  a 
cone  and  the  edges  which  come  together  bor- 
dered by  strips  of  metal  folded  over  the  edges  50 
and  the  said  metal  strips  united,  and  a  hard 
point  at  the  point  end  of  the  trumpet. 

3.  A  sounding-trumpet  for  graphophones 
having  a  cone  shape  and  made  of  fiber ;  a  strip 

of  thin  metal  extending  longitudinally  of  said  55 
cone  and  secured  to  the  trumpet;  a  hard  point 
in  front  of  the  trumpet's  point  end  but  not  at- 
tached thereto;  and  a  rod  supporting  the  said 
hard  point  and  extending  along  the  outside 
of  the  trumpet  and  attached  to  said  metal  60 
strip. 

4.  A  graphophone  having  a  base  provided 
with  two  bearings  each  having  a  slot  inclining 
in  a  different  direction  from  the  other;  a  ro- 
tary cylinder  carrying  the  sound-writing  and  65 
having  journals  resting  in  said  slotted  bear- 
ings; a  pulley  on  one  journal;  a  drive-pulley; 
and  a  belt  from  the  drive-pulley  to  the  cylin- 
der-pulley, as  and  for  the  purpose  set  forth. 

In  testimony  whereof  I  affix  my  signature  70 
in  the  presence  of  two  witnesses. 

GEORGE  L.  IIOGAN. 

Witnesses: 

George  Koether, 
Charles  B.  Mann,  Jr. 
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To  all  whoin  it  may  concern: 

Be  it  known  that  I,  Adolph  Betzold,  of  the 
cityofSt.LouiSjState  of  Missouri,  have  invent- 
ed certain  new  and  useful  Improvements  in 
5  Sound-Reproducers  for  Talking-Machines,  of 
which  the  following  is  a  full,  clear,  and  exact 
description,  reference  being  had  to  the  accom- 
panying drawings,  forming  a  part  hereof. 

My  invention  relates  to  sound-reproducers 
10  for  talking-machines;  and  it  consists  of  the 
novel  construction, combination,  and  arrange- 
ment of  parts  hereinafter  shown,  described, 
and  claimed. 

Figure  1  is  a  front  elevation  of  my  improved 
15  sound-reproducer,thesamebeingshown  in  po- 
sition relative  to  one  of  the  record-disks.    Fig. 

2  is  a  plan  view  of  the  reproducer  seen  in  Fig. 
1.  Fig.  3  is  a  horizontal  sectional  view  taken 
appi-oximately  on  the  line  3  3  of  Fig.  1.    Fig. 

20  4  is  a  detail  sectional  view  taken  approxi- 
mately on  the  line  4  4  of  Fig.  2  and  showing 
a  modified  form  of  the  connection  between 
the  reproducer  and  the  arm  that  carries  the 
same. 

25  My  improved  sound -reproducer  is  espe- 
cially applicable  for  machines  using  flat  rec- 
ord-disks, though  the  same  principle,  with 
slight  variation  in  construction,  may  be  used 
in  reproducers  for  machines  using  reeord-cyl- 

30  inders. 

In  the  construction  herein  shown  the 
wooden  arm  1  is  provided  on  its  oiiter  end 
with  a  collar  2,  in  which  is  horizontally  ar- 
ranged a  sliort  tube  3,  with  the  outer  end  of 

35  which  connects  the  horn  or  trumpet  5,  that 
discharges  the  sounds  reproduced  by  my  im- 
proved device.     The  opposite  end  of  the  tube 

3  from  the  end  on  which  the  trumpet  connects 
is  reduced  in  diameter  to  form  a  shoulder  6, 

40  and  upon  this  reduced  end  is  removably  lo- 
cated a  disk  7  of  any  suitable  material,  there 
being  a  pin  or  screw  8  passed  vertically 
through  said  disk  and  through  the  reduced 
end  of  the  tube  3.     Formed  integral  with  the 

45  front  face  and  edge  of  this  disk  7  is  a  flange  9, 
in  the  inner  edge  of  which  is  formed  a  con- 
tinuous recess  10.  Within  this  recess  is  lo- 
cated a  diaphragm  11,  of  mica,  glass,  parch- 
ment, or  analogous  material,  the  edges  thereof 

so  being  held  between  two  packing-rings  12,  and 
said  packing-rings  and  said  diaphragm  are 


held  in  the  recess  10  by  means  of  a  disk  13, 
equal  in  circumference  to  that  of  the  disk  7, 
said  disk  13  being  held  upon  the  face  of  the 
flange  9  by  means  of  screws  15  or  in  any  suit-  55 
able  manner.  Formed  through  the  center  of 
this  disk  13  is  an  aperture  14,  and  located 
upon  the  face  of  said  disk,  at  a  slight  distance 
from  said  aperture  14  on  opposite  sides  there- 
of, are  the  integral  lugs  IG,  there  being  a  plate  60 
17  located  upon  the  outer  ends  of  said  lugs 
and  held  thereto  in  any  suitable  manner. 

Formed  integral  with  the  outer  edge  of  the 
disk  13  at  a  point  in  alinement  with  the  cen- 
ter of  said  disk  and  between  the  lugs  16  is  a  65 
second  pair  of  lugs  18,  between  the  outer  ends 
of  which  is  fulcrumed  an  arm  19,  the  outer 
end  of  which  is  formed  into  a  tube  20,  which 
carries  the  reproducing-needle  21,  said  needle 
being  held  in  said  tube  20  by  means  of  the  set-  70 
screw  22.  The  inner  end  of  this  arm  19  is  ex- 
tended inwardly  through  the  aperture  14,  said 
inwardly-turned  end  23  being  located  upon 
the  outer  face  of  the  diaphragm  11  and  held 
thereto  by  means  of  wax  or  in  any  suitable  75 
manner.  At  the  point  where  the  arm  19  passes 
beneath  the  plate  17  it  is  provided  with  a  sec- 
tion of  rubber  24  or  analogous  material,  and 
a  set-screw  25  passes  through  the  center  of 
the  plate  17  and  engages  against  this  section  80 
of  rubber,  this  set-screw  providing  means  for 
accurately  adjusting  and  regulating  the  vi- 
bi'ations  of  the  needle,  arm,  and  reproducing- 
diaphragm. 

Extending  outwardly  from  the  under  side  85 
of  the  collar  2  is  an  arm  2G,  there  being  a  slot 
27  formed  in  the  collar  immediately  above  said 
arm,  and  extending  through  this  slot  27  into 
the  tube  3  is  a  pin  or  screw  28,  and  a  retract- 
ile coil-spring  29  connects  said  pin  or  screw  90 
with  the  arm  26.     The  tendency  of  this  coil- 
spring  is  to  hold  the  point  of  the  needle  21 
uponlhe  surface  of  the  record-disk.     In  some 
instances  the  disk  7  may  be  formed  integral 
with  the  outer  end  of  the  tube  3;  but  much  95 
better  results  are  obtained  where  said  disk 
and  tube  are  constructed  separately  and  held 
together  by  the  pin  or  screw  8. 

In  the  operation  of  my  improved  sound-re- 
producer the  needle  is  located  in  the  tubular  100 
end  of  the  arm  19,  and  after  the  disk  has  been 
set  in  motion  the  point  of  said  needle  is  ijlaeed 
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upon  the  surface  of  said  disk,  and  as  said  nee- 
dle travels  in  the  indentations  in  said  disk  the 
sound  corresponding  to  said  indentations  will 
be  reproduced  in  the  usual  manner  by  the  vi- 
5  brations  of  the  diaphragm  11,  and  the  sound 
thus  reproduced  will  travel  through  the  tube 
3  and  be  discharged  through  the  trumpet  5, 
which  acts  as  an  amplifier.  The  cushion  24, 
of  rubber,  being  loosened  or  depressed  upon 

lo  the  arm  19  bj'  means  of  the  set-screw  25  will 
readily  and  accurately  adjust  and  regulate 
the  vibrations  of  said  arm,  and  consequently 
the  diaphragm  11,  and  th«  reproduced  sound 
will  therefore  be  regulated.     By  thus  locating 

15  the  rubber  cushion  in  position  a  soft  even  tone 
may  be  produced  instead  of  a  hard  metallic 
tone,  as  heretofore,  and  all  the  grating  and 
scratching  noises  unpleasant  to  the  ear  will 
be  eliminated  from  the  reproduced  sounds. 

20  By  properly  manipulating  the  thumb-screw 

tones  ranging  from  lond  to  very  soft  may  be 

produced,  even  though  the  record  upon  the 

disk  be  the  reverse  of  the  tone  desired. 

It  is  preferable  that  the  sound-box  com- 

25  j)rising  the  disk  7  and  flange  9  be  of  metal, 
and  it  is  also  desirable  that  the  packing-rings 


12  be  of  some  soft  material,  such  as  blotting- 
paper  or  felt. 

A  sound-reproducer  of  my  improved  con- 
struction is  simple,  will  not  readily  get  out  of  30 
order,  can  be  accurately  adjusted,  and  is  ap- 
plicable for  all  styles  of  talking-machines. 

I  claim — 

The  improved  sound-reproducer  for  talk- 
ing-machines, comprising  the  sound-box,  the  35 
diaphragm,  the  disk  13  having  the  central  ap- 
erture 14,  two  lugs  or  projections  16  exten4- 
ing  at  right  angles  from  the  outer  face  of  said 
disk,  the  plate  17  fixed  upon  the  outer  ends 
of  said  lugs  or  projections,  the  needle-carry-  40, 
iug  arm,  the  inner  end  of  which  is  secured  to 
the  diaphragm,  the  rubber  cushion  24  seated 
upon  said  needle-carrying  arm,  and  the  set- 
screw  25  threaded  through  said  plate  17  and 
bearing  upon  said  rubber  cushion  24,  substan-  45 
tially  as  specified. 

In  testimony  whereof  I  affix  my  signature 
iu  presence  of  two  witnesses. 

ADOLPH  BETZOLD. 

Witnesses: 

EDV7ARD   E.  LONGAN, 

M.  p.  Smith. 
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To  all  ivhoni  it  may  eoiicem: 

Be  it  known  that  I,  Arthur  B.  Robinson,  a 
citizen  of  the  United  States,  residing  at  Dickin- 
son, in  the  county  of  Stark  and  State  of  North 
S  Dakota,  have  invented  certain  new  and  usef  nl 
Improvements  in  Multiple  Mandrel  Attach- 
ments for  Phonographs,  &c.,  of  which  the  fol- 
lowing is  a  specification. 
The  object  of  my  invention  is  to  provide 

to  improved  means  for  supporting  a  plurality  of 
record  -  cylinders  for  use  in  phonographs, 
graphophones,  and  the  like  in  such  manner 
that  any  one  of  them  may  by  very  simple 
means  be  brought  into  operative  relation  with 

15  the  mechanism  for  rotating  it  relativelytothe 
recorder  or  reproducer. 

In  carrying  out  my  invention  I  provide  a 
reel  comprising  a  shaft,  a  disk,  and  lateral 
supports  for  the  mandrels,  and  to  the  shaft 

2o  I  apply  a  handle  for  turning  it  and  an  indi- 
cator for  designating  the  position  of  the  sev- 
eral mandrels.  A  spring  moves  the  reel  in 
one  direction,  while  by  means  of  the  handle 
the  reel  may  be  moved  against  the  force  of 

25  the  spring  in  the  opposite  direction.  Devices 
are  employed  for  locking  the  reel  in  the  posi- 
tion in  which  it  is  adjusted,  and  each  mandrel- 
shaft  is  provided  with  clutch  mechanism  by 
means  of  which  it  may  be  connected  with  a 

30  power -shaft,  which  drives  the  shaft  of  the 
mandrel  carrying  the  cylinder  which  is  ad- 
justed to  position  adjacent  to  the  recorder  or 
reproducer. 
The  details  of  construction  will  be  herein- 

35'  after  specified. 

In  the  accompanying  drawings.  Figure  1  is 
a  view,  partly  in  side  elevation  and  partly 
in  section,  of  an  apparatus  adapted  to  sup- 
port and  operate  a  plurality  of  reeord-cylin- 

40  ders.  Fig.  2  is  an  end  elevation  of  the  reel. 
Fig,  3  is  an  end  elevation  of  the  apparatus 
with  some  of  the  parts  broken  away  or  re- 
moved. Fig.  4  is  a  detail  view  in  section  of 
the  devices  for  stopping  and  holding  a  reel 

45  while  one  of  the  record-cylinders  is  being  ro- 
tated. Figs.  5  and  G  are  detail  views  of  the 
clutch  mechanism  for  connecting  the  power- 
shaft  with  the  mandrel-shaft  of  the  cylinder 
which  has  been  adjusted  to  position  adjacent 

50  to  the  recorder  or  reproducer.  Fig.  7isanend 
view  of  one  member  of  the  clutch,  and  Fig. 
8  is  an  end  view  of  the  other  member  thereof. 


The  bed-plate  A  is  provided  with  a  stand- 
ard B,  through  which  extends  a  shaft  0,  which 
may  be  called  the  "reel-shaft"  or  "magazine- 
shaft,"  inasmuch  as  the  reel  carries  a  plurality 
of  cylinders.  One  end  of  the  shaft  is  sup- 
ported in  bearings  in  the  standard  B,  while  the 
opposite  end  is  secured  to  a  hub  d  on  a  disk  D. 
The  hub  d  is  provided  with  a  recess  cl ,  into  6c 
which  extends  a  stU'cl  E,  projecting  from  an 
upright  frame -piece  F,  which  projects  up- 
wardly from  an  elevafed  frame  G,  mounted 
ou  the  bed-plate  A.  The  shaft  C  is  provided 
with  a  handle  H,  by  means  of  which  it  may  65 
be  turned  in  either  direction.  The  shaft,  it 
will  be  observed,  is  thus  supported  at  opposite 
ends  and  held  in  proper  alinement,  and  when 
the  shaft  is  turned  the  disk  D  turns  with  it. 
Between  the  standard  Band  the  hub  disinter-  7c 
pcsed  a  coiled  spring  I,  which  is  placed  under 
proper  tension  to  normally  push  the  shaft  C 
to  the  right,  as  viewed  in  the  drawings.  "When 
the  shaft  is  pulled  to  the  left  by  means  of  the 
handle  H,  it  puts  the  spring  under  compres- 
sion, and  when  the  handle  is  released  the 
spring  returns  the  shaft  to  its  original  posi- 
tion. Thedisk  D  carries  a  series  of  laterally- 
projecting  sleeves  J,  which  are  parallel  with 
each  other  and  project  in  wardly  and  are  paral- 
lel with  the  shaft  C.  Mandrel-shafts  K  extend 
through  the  sleeves  J,  and  these  shafts  sap- 
port  the  mandrels  L  for  the  record-cylinders. 
The  sleeves  J  are  held  in  place  by  means  Oi. 
set-screws  j,  extending  inwardly  from  the  pe-  8. 
riphery  of  the  disk  D,  and  these  set-screws 
also  extend  into  annular  grooves  7c  on  the 
shafts  K.  Thus  both  the  sleeves  J  and  man- 
drel -  shafts  K  are  held  firmly  in  position 
on  the  disk  D,  and  they  may  be  readily  re- 
moved therefrom  when  desired  by  loosening 
the  set-screws^  By  properly  manipulating 
the  set-screws  either  the  shafts  K,  together 
with  the  mandrels  L,  may  be  removed  or  both 
the  shafts  K  and  sleeves  J  may  be  removed 
together  from  the  disk. 

The  disk  D  is  provided  with  a  series  of  ap- 
ertures M,  there  being  one  for  each  mandrel, 
and  the  frame  F  is  provided  with  a  stop-pin 
/,  adapted  to  enter  the  apertures.  When  the 
stop-pin  /  is  engaged  with  one  of  the  aper- 
tures in  the  manner  illustrated  in  Figs.  1  and 
4,  the  reel  cannot  rotate;  but  if  the  shaft  C  is 
drawn  to  the  left,  as  viewed  in  Fig.  1 ,  against 
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the  force  of  the  spring  I  the  disk  will  be  with- 
drawn from  the  stop-pin  and  the  reel  may  bo 
turned  in  either  direction  to  the  desired  ex- 
tent. 

In  order  to  drive  the  mandrels,!  provide  a 
power-shaft  N,  which  may  be  driven  in  any 
suitable  way.  This  shaft  at  its  inner  or  left- 
hand  end  is  recessed  at  ?>,  and  within  this  re- 
cess is  a  sliding  clutch-block  n'.  Between  the 
inner  end  of  the  clutch  blook  and  the  end  of 
the  recess  is  interposed  a  coiled  spring  /i*, 
which  normally  forces  the  block  outward  to- 
ward the  shaft  K.  The  inward-and-outward 
movement  of  the  clutch-block  is  limited  by  a 
pin  n',  which  operates  in  a  slot  n*  in  the  clutch- 
block.  At  its  extreme  left-hand  end, as  viewed 
in  Fig.  1,  the  clutch-block  is  provided  with 
a  recess  m,  which  fits  the  correspondingly- 
shaped  end  to'  of  the  shaft  K.  When  the  two 
are  interlocked,  there  is  a  practically  rigid 
connection  between  the  shaft  K  and  the 
power-shaft,  so  that  when  the  power-shaft  is 
driven  the  raandrel-shaffc  and  the  parts  car- 
ried thereby  will  be  correspondingly  driven. 
The  front  end  of  the  magazine-shaft  C  is  pro- 
vided with  an  indicator  O,  which  consists  of 
a  hub  0,  provided  with  a  series  of  radial  point- 
ers o',  there  being  one  for  each  mandrel.  In 
connection  with  the  pointers  I  employ  a  pin 
o',  which  is  fixed  to  the  easing  and  is  station- 
ary. The  position  of  the  mandrels  within  the 
casing  may  thus  be  readily  indicated  and  an3'^ 
particular  one  of  the  mandrels  may  thus  be 
brought  into  place  by  suitably  manipulating 
the  handle  H  until  the  desired  pointer  comes 
opposite  the  pin  o*.  By  the  arrangement 
shown  not  only  can  the  record-cylinders  be 
successively  brought  into  position  for  opera- 
tion, but  they  can  be  readily  removed  and  re- 
placed without  disarranging  other  parts  of 
the  mechanism.  The  mandrel-shafts  K  and 
the  sleeves  J  are  attached  at  only  one  end  to 


the  disk  D.    By  omitting  part  of  the  front 
casing,  as  indicated  in  Fig.  3,  the  cylinders 
might  be  slid  onto  and  oS.  the  mandrels  with-  45 
out  removing  the  shafts  K  or  the  sleeves  J. 
I  claim  as  my  invention — 

1.  The  combination  of  a  supporting-frame, 
a  reel  comprising  a  shaft,  a  disk,  and  later- 
ally-projecting sleeves,  a  series  of  mandrels  50 
each  having  a  mandrel-shaft  fitting  a  sleeve, 
devices  for  detachably  securing  the  mandrel- 
shafts  to  the  sleeves,  a  power-shaft  and  de- 
vices for  clutching  the  power-shaft  to  a  man- 
drel-shaft. 55 

2.  The  combination  of  a  supporting-frame, 
a  magazine-shaft  mounted  in  bearings  there- 
in, a  disk  secured  to  the  shaft,  a  spring  for 
moving  the  shaft  in  one  direction,  a  series  of 
sleeves  detachably  secured  to  the  disk  and  60 
projecting  laterally'  therefrom,  a  series  of 
mandrels  each  having  a  shaft  detachably  con- 
nected with  a  sleeve,  means  for  turning  the 
magazine-shaft,  a  power-shaft,  and  devices 
for  clutching  the  mandrel-shaft  to  the  power-  65 
shaft. 

3.  The  combination  of  a  supporting-frame, 
a  magazine-shaft  mounted  in  bearings  there- 
in, a  disk  having  a  hub  attached  to  the  maga- 
zine-shaft, a  spring  surrounding  the  shaft,  a  79 
handle  on  the  shaft  for  moving  it  longitudi- 
nally against  the  force  of  the  spring  and  for 
turning  it,  an  indicator  on  the  shaft  adjacent 

to  the  handle,  a  series  of  sleeves  detachably 
secured  to  the  disk  and  projecting  laterally  75 
therefrom,  a  series  of  mandrels  each  having 
a  shaft,  detachably  connected  with  a  sleeve, 
a  power-shaft  and  devices  for  clutching  a 
mandrel-shaft  with  the  power-shaft. 

ARTHUR  B.  ROBINSON. 

Witnesses: 

Joe  Messersmith, 
L.  A.  Simpson. 
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To  all  ivhoiu,  it  may  concern: 

J  >e  it  known  lliat  I,  Walter  W.  Cridge,  a 
citizen  of  the  United  States  of  America,  resid- 
ing at  Pittsbur<r,  iu  tlie  county  of  Alleghenj- 
and  State  of  Pennsylvania,  liave  invented 
certain  new  and  nsefullmprovemeuts  in  Dia- 
phragm-Plates, of  which  the  following  is  a 
specification,  reference  being  had  therein  to 
the  accompanying  drawings. 

This  invention  relates  to  certain  new  and 
useful  improvements  in  diajjhragm-plates, 
such  as  are  u.sed  in  connection  with  phono- 
graphs and  like  instruments;  and  it  has  for 
its  object  to  construct  a  diaphragm  which 
will  produce  a  clearer  sound  from  an  instru- 
ment of  this  type. 

In  the  drawings  aeeomijanying  this  speci- 
fication, Figure  1  is  a  vertical  sectional  view 
of  the  recorder  and  reproducerequipped  with 
ray  improved  diaphragm.  Fig.  2  is  a  per- 
spective view  of  my  improved  diaphragm. 
Fig.  3  is  a  vertical  sectional  view  of  the  same. 

Although  mj' invention  relates  specificall}' 
to  the  diaphragm-plates  for  such  instruments 
as  phonographs,  I  have  shown  in  connection 
witli  the  drawings  a  portion  of  a  recorder  and 
reproducer  wliieh  is  secured  in  the  plate  or 
receptacle  1  by  means  of  the  annular  frame 
-,  .screw-threaded  on  its  inner  periplieiy  to 
I'eceive  the  frame  3  of  the  tube  -i. 

'J'he  diaphragm  is  composed  of  two  circular 


pan-shaped  plates  9  and  14,  each  of  which  has 
its  edge  bent  at  right  angles,  these  edges  be- 
ing adapted  to  abut  together  and  form  an 
annular  flange  12  upon  the  rim  11,  which  en-  35 
gages  in  the  screw-threads  of  the  annular 
frame  2  for  holding  the  diaphragm  iu  position. 
The  upper  plate  9  of  the  diaphragm  0  is  pro- 
vided with  apertures  10,  and  the  underneath 
plate  14  is  preferably  provided  with  like  ap-  40 
ertures  15. 

The  underneath  plate  14  of  the  diaphragm 
maj'  have  attached  thereto  in  any  suitable 
manner  a  post  IG,  extending  downwardlj^ 
through  the  hinged  plate  7,  and  is  connected  45 
by  a  pin  17  to  a  lever  18,  which  carries  the 
recording  and  reproducing  point  19 

Having  fully  described  my  invention,  what 
I  claim  as  new,  anddesiretosecure  by  Letters 
Patent,  is —  50 

A  diapliragm  for  phonographs  and  the  like 
consisting  of  two  circular  pan-shaped  plates 
having  theii-  edges  bent  at  right  angles  and 
abutting  to  form  an  annular  flange  midwaj' 
of  tlie  rim  for  securing  the  diaphragm  in  po-  55 
sition,  substantially  as  described. 

In  testimony  whereof  I  affix  my  signature 
in  the  presence  of  two  witnesses. 

WALTER  W.  CRIDGE. 

Witnesses: 

JOHX  ISTOLAND, 

H.  H.  Patterson. 


Patented  Oct.  17,  1899. 
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To  all  ivlioiih  it  ma,] J  concern: 

Be  it  known  that  I,  Eldkidge  R.  Johnson, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  eitj'^  of  Philadelphia,  State  of  Pennsyl- 
5  vania,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Sound  Recording  and  Re- 

,  producing  Machines;  and  I  do  hereby  declare 
the  following  to  be  a  full,  clear,  and  exact  de- 
scription thereof,  reference  being  had  to  the 

10  accompanying  drawings,  forming  part  of  this 
specification. 

My  invention  relates  to  certain  improve- 
ments in  sound  recording  and  reproducing 
machines, and  particularly  to  machines  where- 

15  in  a  flat  record-disk  is  employed. 

The  object  of  my  said  invention  is  to  pro- 
vide an  impi'oved  means  for  supporting  the 
record-disk  so  as  to  render  it  capable  of  a 
yielding  movement  in  one  direction  in  order 

20  that  it  may  be  kept  normally  in  contact  with 
the  stylus  of  a  reproducer  which  is  supported 
rigidly  against  vertical  movement,  and  at  the 
same  time  the  disk  is  adapted  to  yield  to  ac- 
commodate any  unevenness  that  might  occur 

25  in  the  said  record-disk;  also,  in  providing 
means  for  tilting  the  said  record-disk,  so  as 
to  remove  it  from  contact  with  the  stylus  of 
the  reproducer  and  admit  of  the  reproducing 
mechanism  being  removed  in  a  lateral  direc- 

30  tion  from  the  path  of  the  record  when  it  is 
desired  to  remove  the  said  record  and  substi- 
tute a  new  one;  also,  in  providing  means  for 
holding  and  locking  the  record  in  its  tilted 
position. 

35  A  further  object  of  my  invention  is  to  pro- 
vide an  improved  supporting  means  for  the 
reproducer  whereby  it  is  held  rigid  against 
vertical  movement,  but  capable  of  a  lateral 
or  swinging  movement,  so  that  the  stylus  can 

40  follow  and  be  propelled  by  the  grooves  of  the 
recoi'd  when  it  is  in  contact  with  the  same; 
also,  to  provide  means  for  positively  swinging 
the  reproducer  to  one  side  and  out  of  the  path 
of  the  record  as  soon  as  the  said  record  is  re- 

45  moved  from  contact  with  the  stj'lus. 

Another  object  of  my  invention  is  to  sim- 
plify and  cheapen  the  construction  of  ma- 
chines of  this  character  and  at  the  same  time 
increase  the  efflciency  of  the  working  parts. 

50  These  and  other  objects  and  features  will 
be  readily  understood  from  the  construction 
hereinafter  described. 


In  sound  recording  and  reproducing  ma- 
chines of  the  well-known  tj^pes  numerous  ob- 
jectionable features  exist  in  construction  55 
which  my  i:» resent  invention  is  designed  to 
remedy.  Among  others,  i^articularl}''  in  ma- 
chines where  the  rei^roducer  is  loosely  mount- 
ed and  free  to  be  raised  vertically'  from  the 
face  of  the  record,  the  reproducer  is  liable  to  60 
be  accidentally  dropped  when  in  a  raised  posi- 
tion, causing  the  sstylus  to  strike  against  the 
record  or  its  supporting-table  and  to  break  or 
badly  damage  both  the  stylus-point  and  the 
diaphragm  of  the  reproducing  mechanism.  65 
My  invention  of  a  reproducer  mounted  rig- 
idl}^  against  vertical  movement  and  having 
means  for  positivelj*  moving  the  reproducer 
out  of  the  path  of  the  record,  in  combination 
with  means  for  tilting  that  side  of  the  record  70 
which  bears  against  the  stylus,  obviates  such 
dilficulties  and  renders  such  liability  to  dam- 
age the  parts  impossible  even  when  the  ma- 
chine is  operated  by  the  most  inexperienced 
hands.  75 

INFy  invention  consists  in  the  construction 
such  as  herein  described  and  particularly 
pointed  out  in  the  claims  made  liereto. 

In  the  accompanyingdrawings,  whicli  form 
a  part  of  this  specification,  and  in  which  simi-  80 
lar  letters  of  reference  are  used  to  indicate 
similar  parts,  Figure  1  is  a  side  elevation  of 
agramophoneembodying  my  invention.  Fig. 
2  is  a  top  plan  view  of  the  same.  Fig.  o  is  a 
sectional  elevation  taken  on  the  line  3  3  of  85 
Fig.  2,  the  reproducer  being  shown  in  full 
lines.  Fig.  4  is  a  detail  plan  view  of  the  piv- 
oted rocking  arm  in  which  the  record-spindle 
is  motinted.  Fig.  5  is  a  detail  section  through 
the  same,  taken  about  on  the  line  5  5  of  Fig.  90 
4.  Fig.  G  is  a  side  elevation  of  the  cam  mech- 
anism used  for  tilting  the  record  and  holding 
the  same  in  its  tilting  position,  the  tilted  po- 
sition being  shown  in  dotted  lines. 

In  carrj'ing  out  wxy  invention  I  provide  an  95 
outer  box  or  casing  A,  mounted  on  a  suitable 
supporting-base  and  having  located  therein  a 
spring-motor  L,  which  maj'^  be  of  any  of  the 
well-known  constructions  now  emploj'ed  in 
machines  of  this  character.  ico 

Located  centrally  in  the  casing  A  is  the 
driving-spindle  C,  which  projects  above  the 
top  of  the  outer  casing  and  carries  the  turn- 
table C,  which  supports  the  record-disk  D, 
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The  spindle  C  is  loosely  mounted  in.  a  sleeve  ' 
or  socket  E',  formed  on  the  rocker-arm  E, 
which  is  pivoted  at  e  to  the  frame  6  of  the 
motor,  as  will  be  hereinafter  described.  A 
5  pinion /is  rigidly  secured  on  the  spindle  C, 
which  meshes  with  a  pinion /',  secured  on 
the  shaft  F,  which  is  suitably  geared  to  the 
propelling  mechanism  of  the  motor  and  by 
means  of  which  the  record-spindle  C  is  re- 

lo  volved. 

The  rocker-arm  E  has  formed  on  its  inner 
end  a  yoke  E'^  having  a  flange  e^,  carrying 
the  trunnions  e,  located  diametrically  oppo- 
site each  other  and  adapted  to  be  supported 

15  in  the  brackets  e^  which  are  secured  to  the 
upper  frame  6  of  the  motor.  Formed  on  the 
lower  side  of  the  yoke  E^  is  the  depending 
sleeve  E',  which  supports  the  driving-spindle 
C,  as  before  described.     The  outer  end  of  the 

20  arm  E  extends  through  an  opening  provided 
in  the  casing  A  and  rests  in  the  bottom  of  a 
slot  gf,  provided  in  a  plate  G,  secured  on  the 
outsideof  theeasingA.  Aspringgr^,  fastened 
at  one  end  to  the  arm  E  and  at  its  other  end 

25  to  the  inner  side  of  the  casing  A,  holds  the 
arm  E  and  the  shaft  C  in  normal  position. 
The  turn-table  C  and  record  D  are  thus  nor- 
mally held  in  a  substantiallj'  horizontal  plane. 
On  the  plate  G  is  pivoted  at  g'  a  cam-lever 

30  G',  having  formed  thereon  a  cam-face  G^and 
a  projecting  lug  cf. 

When  it  is  desired  to  tilt  the  turn-table  and 
its  record-disk,  the  lever  G  is  thrown  back  to 
the  position  illustrated  in  dotted  lines  in  Fig. 

35  6  of  the  drawings  and  its  cam-face  G^  raises 
the  arm  E,  its  lug  cf,  coming  in  contact  with 
the  arm  E,  serving  as  a  stop  to  limit  the 
downward  movement  of  the  said  lever.  This 
movement  tilts  the  side  of  the  record-disk 

40  diametrically  opposite  this  end  of  the  rocker- 
arm  E  and  moves  said  record  out  of  contact 
with  the  stylus  of  the  reproducing  mechan- 
ism, and  at  the  same  moment  that  the  record 
moves  away  from  contact  with  the  stylus  the 

45  supporting-arm  of  the  reproducer  swings  out- 
wardly bj^  a  positive  movement,  as  will  pres- 
ently be  described,  until  it  is  entirely  out  of 
the  path  of  the  record-disk,  and  the  said  rec- 
ord can  then  be  readilj^  removed. 

50  The  reproducing  mechanism  and  its  sup- 
port are  clearly  illustrated  in  Figs.  1  and  2  of 
the  drawings,  and  referring  thereto  L  repre- 
sents the  sound-box,  which  carries  the  dia- 
phragm and  which  may  be  of  the  usual  con- 

55  struction.  The  stylus  I  is  suitably  secured 
in  the  stylus-bar,  which  forms  a  part  of  the 
sound-box.  Tothetubular  endof  the  sound- 
box is  fastened,  by  means  of  an  elbow  or  other- 
wise, the  trumpet  L'. 

60  M  designates  the  supporting-arm  for  the  re- 
producer, which  is  secured  to  its  inner  end  in 
any  suitable  manner.  The  outer  end  of  the 
arm  M  is  pivotally  mounted  in  the  arm  W  of 
a  bracket  N  by  means  of  the  pivot-screws  n 

65  or  in  any  other  suitable  manner,  the  object 
being  to  mount  this  arm  M  so  as  to  be  capa- 
ble of  lateral  movement,  but  rigid  against  ver- 


tical movement.  The  bracket  N  may  be  of 
any  desirable  form  and  is  secured  to  the  outer 
casing  A  by  means  of  screws  or  otherwise.  70 
An  arm  O  extends  from  one  side  of  the  arm 
M  for  supporting  the  trumpet,  as  clearly  illus- 
trated in  Fig.  2  of  the  drawings.  On  one  side 
of  the  supporting-arm  M  is  a  spring  m,  se- 
cured at  one  end  to  the  bracket-arm  N'  and  75 
having  its  other  end  bear  against  the  side  of 
said  arm  M,  the  purpose  of  which  is  to  swing 
the  said  arm  outwardly  and  awaj^  from  the 
record-disk  as  soon  as  the  same  is  moved  out 
of  contact  with  the  stylus.  A  lug  n'  is  pro-  80 
vided  on  the  other  side  of  the  arm  M,  which 
will  strike  against  the  bracket-arm  N'  and 
limit  the  movement  of  the  said  arm  in  its  out- 
ward swing. 

On  the  upper  edge  of  the  casing  A  is  a  piece  85 
of  felt  or  other  similar  material,  which  is  lo- 
cated on  the  side  of  the  casing  opposite  the 
rocker-arm  E  and  against  which  the  turn-ta- 
ble bears  when  the  same  is  tilted  b^'  the  mech- 
anism heretofore  described.  90 

In  operation  the  recoi'd-disk  is  secured  on 
its  supporting-table  while  in  a  tilted  position, 
and  the  reproducer  and  its  carrjing-arm  are 
adjusted  so  that  the  stj'lus  is  directlj'  over 
the  beginning  of  the  record-grooves,  as  shown  95 
in  Fig.  2  of  the  drawings.  The  cam-lever  G' 
is  then  thrown  up  to  the  position  shown  in 
full  lines  in  Fig.  6  of  the  drawings,  and  the 
rocker-arm  E  is  pulled  down  to  the  position 
shown  in  Fig.  3  of  the  drawings  under  the  ac-  100 
tion  of  the  spring  g^.  This  movement  throws 
the  turn-table  C'  and  record-disk  C  back  to 
normal  position  and  causes  the  grooves  of  the 
said  record  to  come  in  contact  with  the  stylus 
of  the  reproducer,  the  spring  g^  tending  to  105 
keep  the  rocker-arm  down  and  the  opposite 
side  of  the  record-disk  up  against  the  stylus 
at  all  times,  while  at  the  same  time  the  said 
record-disk  is  capable  of  a  yield  ing  movement, 
so  as  to  accommodate  any  irregularities  or  un-  1 10 
evenness  that  mightoccur  in  the  record-disk, 
while  the  pivoted  support  of  the  reproducer 
admits  the  stylus  to  move  laterally  in  follow- 
ing and  being  carried  by  the  grooves.  When 
the  reproduction  has  been  completed,  thele-  115 
ver  G  is  thrown  down  and  the  pivoted  rocker- 
arm  E  thrown  up,  which  tilts  the  record  D 
and  removes  it  from  contact  with  the  stylus 
of  the  reproducer,  while  at  the  same  time  the 
spring  m  throws  the  pivoted  supporting-arm  120 
M  outwardly  and  awaj^  from  the  path  of  the 
record-disk.  The  record-disk  can  then  be 
easilj^  and  readily  removed  and  a  new  record 
substituted. 

Various  slight  changes  might  be  made  in  125 
my  invention  as  described  without  depart- 
ing from  the  spirit  and  scope  thereof.  Hence 
I  do  not  desire  to  limit  myself  to  the  exact 
construction  shown  in  the  drawings  and  de- 
scribed herein.  130 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

1.  Inasound  recoi'dingaud  reproducing  ma- 


\ 
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chine,  a  reproducer  rigidly  supported  against 
vertical  movement,  a  re  voluble  driving-spin- 
dle, a  record-disk  secured  on  said  driving- 
spindle,  a  pivoted  rocking  arm,  in  which  the 
5  driving-spindle  is  journaled  and  means  for 
holding  the  free  end  of  the  rocking  arm  so  as 
to  keep  the  record-disk  in  contact  with  the 
stylus  of  the  reproducing  mechanism,  sub- 
stantially as  described. 

lo  2.  In  a  sound  recordingand  reproducing  ma- 
chine, the  combination  of  a  laterallj^-mov- 
able  reproducer  rigidly  secured  against  move- 
ment toward  or  from  the  face  of  the  record, 
a  revoluble  record-disk  mounted  so  as  to  yield 

15  in  one  direction,  means  for  keeping  the  grooves 
of  the  record-disk  in  yielding  contact  with 
the  stylus  of  the  reproducing  mechanism  and 
means  for  tilting  the  i"ecord-disk  so  as  to  free 
it  from  contact  with  the  said  stylus,  substan- 

20  tially  as  described, 

3.  In  a  sound  recording  and  reproducing  ma- 
chine, the  combination  of  a  laterally-mov- 
able reproducer  rigidlj^  secured  against  verti- 
cal movement,  a  revoluble  pivoted  record- 

25  disk  adapted  to  yield  in  the  direction  of  its 
point  of  contact  with  the  reproducing-stylus, 
means  for  holding  the  grooves  of  the  said 
record  normally''  in  contact  with  the  stylus- 
point  and  means  for  positivel}'^  tilting  the  rec- 

30  ord  so  as  to  remove  it  from  contact  with  the 
stylus-point,  substantially  as  described  and 
for  the  purpose  stated. 

4.  In  a  sound  recording  and  reproducing  ma- 
chine, the  combination  of  a  reproducer  mount- 

35  ed  rigidly  against  vertical  movement  but  ca- 
pable of  lateral  movement,  a  revoluble  driv- 
ing-spindle, a  record-disk  secured  on  said 
driving-spindle,  a  rocking  arm  pivoted  to  the 
frame  of  the  machine,  and  in  which  thedriv- 

40  ing-spindle  is  journaled,  and  a  spring  secured 
to  the  free  end  of  said  arm  for  normally  hold- 
ing it  down  and  keeping  the  record-disk  in 
contact  with  the  stylus  of  the  reproducing 
mechanism,  substantiall}^  as  described. 

45  5.  In  a  sound  recording  and  reproducing  ma- 
chine, the  combination  of  a  laterally-mov- 
able reproducer  secured  against  vertical 
movement  a  revoluble  driving-spindle  adapt- 
ed to  carry  a  record-disk,  a  rocker-arm  piv- 

50  oted  at  one  end  to  the  frame  of  the  machine 
and  in  which  the  driving-spindle  is  journaled, 
a  spring  for  holding  the  free  end  of  the  rock- 
ing arm  uormallj^  down  and  keeping  the  rec- 
ord-disk in  contact  with  stj'lus  of  the  repro- 

55  ducer,  and  a  cam-lever  pivoted  to  the  casing 
of  the  machine  adapted  to  bear  against  the 
free  end  of  the  rocking  arm  for  raising  the 
same  and  tilting  the  record -disk,  substan- 
tially as  described. 

60  (3.  The  combination  with  a  laterally-mov- 
able reproducer  secured  against  vertical 
movement,  of  a  rocker-arm,  E,  having  a  de- 
pending sleeve  or  socket,  E',  trunnions,  e, 
by  means  of  which  said  rocker-arm  is  pivot- 

65  ally  mounted  to  the  frame  of  the  machine,  a 
revoluble   driving  -  spindle   adapted   to   the 


socket,  E',  a  turn-table  secured  on  said  driv- 
ing-spindle, a  record-disk  carried  by  the  said 
turn-table,  a  spring,  g^,  secured  to  the  under 
side  of  the  free  end  of  the  arm,  E,  and  to  the  70 
casing  of  the  machine,  and  a  cam-lever,  G', 
adapted  to  engage  the  free  end  of  the  arm 
E  for  tilting  the  same,  substantially  as  de- 
scribed and  for  the  purpose  stated. 

7.  In  a  sound  recording  and  reproducing  75 
machine,  the  combination  of  a  yielding  rec- 
ord-holder, a  reproducer  rigidly  mounted 
against  vertical  movement  but  capable  of 
lateral  movementto  allow  of  the  reproducing- 
stylus  being  automatically  propelled  by  the  80 
record-grooves,  and  means  for  keeping  the 
grooves  of  the  record  in  contact  with  the  sty- 
lus of  the  reproducing  mechanism,  substan- 
tially as  described. 

8.  In  a  sound  recording  and  reproducing  85 
machine,  the  combination  with  a  revoluble 
yielding  record-disk  of  a  reproducer  located 
above  the  same,  a  stylus  carried  by  the  said 
reproducer  adapted  to  engage  the  grooves  of 
the  record-disk,  a  laterallj'-swinging  arm  for  90 
supporting  the  reproducing  mechanism  held 
rigid  against  vertical  movement,  and  means 
for  automaticallj'^  moving  said  arm  out  of  the 
path  of  the  record  as  soon  as  the  said  record 

is  removed  from  contact  with  the  stylus  of  95 
the  reproducer,  substantiallj^  as  described. 

9.  The  combination  of  a  yielding  revoluble 
record-disk,  a  reproducer  located  above  the 
same,  a  stjdus  carried  by  the  reproducer 
adapted  to  engage  the  grooves  of  the  i-ecord-  100 
disk,  a  supporting-arm  for  the  reproducing 
meclianisra  pivoted  in  a  bracket  carried  by 
the  frame  of  the  machine,  said  arm  being  capa- 
ble of  a  lateral  movement  but  rigid  against 
vertical  movement,  means  for  tilting  the  rec-  105 
ord  so  as  to  remove  it  from  contact  with  the 
reproducer  and  means  for  positively  swinging 
the  reproducer  and  its  supporting-arm  out  of 
the  path  of  the  record-disk  as  soon  as  the  rec- 
ord is  removed  from  contact  with  the  stylus-  no 
point  of  the  reproducing  mechanism,  substan- 
tially as  described. 

10.  The  combination  of  a  yielding  revolu- 
ble record-disk,  a  reproducer  located  above 
the  same,  an  arm,  M,  for  supporting  the  re-  115 
producing  mechanism,  a  bracket,  N,  carried 

bj^  the  frame  of  the  machine  in  which  the 
arm  M,  is  piv' oted  so  as  to  be  capable  of  mov- 
ing laterally  but  rigid  against  vertical  move- 
ment a  spring,  m,  adapted  to  bear  against  120 
the  inner  side  of  the  arm,  M,  for  swinging  it 
out  of  the  path  of  the  record  when  the  said 
record  is  moved  from  contact  with  the  stylus 
of  the  reproducer  and  a  lug,  7i,  for  limiting 
the  outward  swing  of  the  arm,  M,  substan-  125 
tially  as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  30th  day  of  December,  A.  D.  1898. 
ELDRIDGE  R.  JOHNSOIir. 

Witnesses: 

Benj.  F.  Perkins, 
Horace  Pettit. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Gianni  Bettini,  a  sub- 
ject of  the  King  of  Italy,  residing  at  the  city 
of  New  York,  in  the  borough  of  Manhattan 
5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Phono- 
graphs, of  which  the  following  is  a  full,  clear, 
and  exact  description. 

This  invention  relates  to  sound  recording 

10  and  reproducing  machines,  the  object  being 

to  improve  the  general  consti-uction  of  the 

.    machine  in  the  direction  of  simplicity  and 

compactness  of  structure;  and  to  this  end  the 

invention  consists  in  the  details  of  construc- 

15  tion  hereinafter  described  and  claimed. 

With  reference  to  the  accompanying  draw- 
ings, Figure  1  is  a  plan  of  my  improved  ma- 
chine; and  Fig.  2  is  a  front  elevation  of  the 
machine,  the  motor-casing  being  in  section 

20  and  parts  broken  away. 

One  of  the  features  of  mj'  invention,  ena- 
bling me  to  place  the  motor  (which  is  a  spring- 
motor  in  this  instance)  immediately  beneath 
the  plate  upon  which  the  phonograph  proper 

25  is  mounted  without  enlarging  said  plate  for 
this  purpose,  is  the  construction  of  the  motor- 
train  and  the  arrangement  of  the  key-shaft 
with  respect  thereto. 
The  plate  A  is  of  oblong  shape,  rounded  at 

30  each  end,  and  fits  upon  the  upper  edge  of  a 
motor-casing  B,  of  the  same  general  shape. 
This  top  plate  is  no  larger  than  is  necessary 
to  support  the  cylinder  C,  the  shaft  c  upon 
which  the  recording  and  reproducing  devices 

35  are  carried,  and  the  bearings  in  which  said 
cylinder  and  shaft  are  mounted.  The  drum 
D,  upon  which  the  mainspring  of  the  motor 
is  wound,  is  arranged  horizontally  beneath  the 
plate  A  at  one  end  of  the  casing  and  concen- 

40  trie  with  the  curved  end  of  said  casing,  so 
that  the  largest  possible  size  of  drum  may  be 
used  without  wasting  space.  To  wind  this 
kind  of  drum,  it  has  been  customary  to  use  a 
horizontal  lever  projecting  from  the  side  of 

45  the  motor-casing  and  fitted  inside  with  a  pawl 
that  engages  with  a  ratchet  on  the  drum- 
shaft;  but  I  wish  to  do  away  with  this  means 
for  winding  and  substitute  one  which  does 
not  occupy  so  much  space.     A  key-shaft  and 

50  key  is  the  form  of  winding  device  I  prefer; 
but  with  the  large  drum  located  concentrically 


in  the  curved  end  of  the  casing  it  would  be 
impossible  to  adjust  the  key  to  the  axis  d  of 
the  drum,  because  of  its  position  immediateh'' 
beneath  the  cylinder  C.  Hence  I  apply  to  55 
the  drum-shaft  a  gear-wheel  cV  and  mount  in 
the  top  plate  another  gear-wheel  d?,  whose 
shaft  d?  projects  upward  through  the  top  plate 
at  a  point  where  a  key  can  be  readily  adjusted 
to  it.  This  reverses  the  direction  of  the  op-  60 
erator's  hand  in  winding  the  motor;  but  it 
permits  of  the  use  of  the  largest-size  drum 
in  a  casing  or  frame  no  larger  than  is  neces- 
sarj'^  to  support  the  parts  of  the  phonograph. 
Obviously  the  same  size  of  drum  could  be  65 
used  if  it  were  set  somewhat  to  one  side  and 
the  casing  enlarged  to  the  same  extent  to  ac- 
commodate it;  but  this  is  undesirable. 

The  drum  itself  is  constructed  upon  a  novel     " 
plan.     Its  end  flanges  are  both  formed  into  70 
gear-wheels  (j  g',  which  engage  with  separate 
pinions  i  i'  on  a  common  shaft  ^\  from  which 
shaft  the  gear-train  leads  to  the  cylinder  C 
and  shaft  c.     This  arrangement  of  double 
gearing  from  the  drum  to  the  train  insures  a  75 
more  positive  transference  of  the  power,  since 
there  will  be  no  tendency  of  the  shaft  i-  to 
bend  or  work  unevenlJ^ 

Most  of  the  wheels  of  the  ti'ain  are  arranged 
in  horizontal  planes  immediately  beneath  the  80 
cover-plate  A ;  but  the  last  shaft  of  the  train 
extends  upward  through  the  cover-plate  and 
carries  a  beveled  gear  0,  which  engages  with 
another  similar  gear  0'  on  the  cjdindei'-shaft. 
From  this  shaft  motion  is  transmitted  through  85 
gears  q  and  r  to  the  shaft  c,  which  carries  the 
usual  screw  for  moving  the  sound  recording 
or  reproducing  stylus  and  diaphragm  across 
the  face  of  the  record-cylinder. 

Having  described  mj'  invention,  I  claim —  90 

In  a  sound  recording  and  reproducing  ma- 
chine, the  combination  of  a  plate  having  a 
circular  end,  a  record-canying  cylinder  ar- 
ranged opposite  said  plate  and  covering  the 
center  of  said  circular  end  of  the  plate;  a  05 
motor-casing  of  substantially  the  same  shape 
in  plan  as  said  plate  and  being  covered  by 
said  plate;  a  spring-drum  located  in  said  cas- 
ing and  mounted  concentrically  with  the  cir- 
cular end  of  the  plate  and  casing,  a  geai'- wheel  100 
on  the  axle  of  said  drum;  another  gear-wheel 
engaging  therewith  and  mounted  on  a  key- 
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shaft  having  its  bearing  in  said  cover-plate 
and  through  which  it  projects;  a  gear- train 
leading  from  the  drum  and  a  shaft  extending 
from  the  train  through  the  cover-plate,  and 
beveled  gearing  connecting  said  shaft  with 
the  shaft  of  the  record-earrjing  cylinder,  sub- 
stantially as  described. 


In  witness  whereof  I  subscribe  my  siguatu  r6 
in  presence  of  two  witnesses. 

GIANNI  BETTINI. 

Witnesses: 

Wm.  a.  Rosenbaum, 
Feank  S.  Obee. 
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I'o  all  wUoitv  it  Viay  concern: 

Be  it  known  that  I,  Jules  Ernest  Othon 
KuMBERG,  French  civil  engineer,  a  citizen  of 
the  Republic  of  France,  residing  at  321  Milk- 
5  wood  road,  Ilerne  Hill,  London,  in  the  count}' 
of  Snrrej',  England,  have  invented  certain 
new  and  useful  Improvements  in  or  Connect- 
ed with  Telephones,  of  which  the  following 
is  a  specification,  reference  being  had  to  the 

to  accompanjing  drawings  and  to  the  letters 
marked  thereon. 

The  object  of  the  invention  is  to  obtain  an 
instrument  which  will  record  telephonic  con- 
versations or  other  sounds  both  at  the  trans- 

15  mitting  and  receiving  stations  and  which  will 
repeat  to  a  person  at  a  distant  station  short 
messages  thus  recorded;  and  the  invention 
comprises  the  peculiar  combination  and  ar- 
rangement of  parts  hereinafter  described. 

20  In  the  accompanying  drawings.  Figure  1  is 
a  side  elevation,  partly  in  section,  represent- 
ing an  instrument  constructed  according  to 
the  present  invention  and  showing  the  cut- 
ting-point of  the  recording  instrument  in  en- 

25  gageraent  with  the  long  phonogram  blank  or 
cylinder  and  the  stylus  of  the  reproducing 
instrument  out  of  engagement  with  the  short 
cylinder.  Fig.  2  is  a  plan  of  part  thereof. 
Fig.  3  is  a  detail  view  of  part  of  B'ig.  1.    Fig. 

30  4  represents  part  of  Fig.  3,  but  showing  the 
stylus  of  the  reprodueing-diaphragm  in  en- 
gagement with  the  short  phonogram  or  cylin- 
der. Fig.  5  is  a  side  elevation  of  the  repro- 
ducer separately.     Fig.  6  is  a  plan  thereof. 

35  Fig.  7  is  a  vertical  section  of  the  recording 
instrument  separately.  Fig.  8  is  a  front  ele- 
vation of  part  of  the  instrument,  illustrating 
more  particularly  the  means  for  throwing  the 
recording-stylus  out  of  action  and  also  the  di- 

40  vided  .scale  and  pointer;  and  Fig.  fl  represents 
part  of  Fig.  8,  showing  the  operative  parts  in 
their  opposite  position. 

In  the  several  figures,  in  which  like  parts 
are  indicated  b}'  similar  letters  of  reference, 

45  Figs.  5  to  7  are  drawn  to  an  increased  scale 
with  respect  to  the  other  figures  of  the  draw- 
ings. 

a  represents  the  base-plate  and  frame  of 
the  instrument. 

50      h  represents  the  transmit  ter,  which,  may  be 
of  any  well-known  and  highly-sensitive  type. 
c  represents  the  ordinary  receiver. 


fZ  represents  the  upper  cell  of  the  recording 
instrument,  and  e  represents  the  lower  cell 
thereof,  which  cells  are  coupled  by  a  tubec?',  55 
and  the  cell  e,  which  contains  the  recording- 
diaphragm  proper,  is  carried  in  a  holder 
mounted  with  capability  of  slightlj'  turning 
upon  the  tube  d'  for  the  purpose  hereinafter 
described,  and  /  represents  the  cell  of  the  60 
message-reproducing  diaphragm. 

The  recording  instrument  d  e  is  eanied  by 
a  curved  arm  g,  which  is  pi vo tally  mounted 
with  capabilit}'  of  laterally  sliding  upon  a 
guide-bar  g\  at  its  ends  carried  in  brackets  a'  65 
from  the  base-plate  a,  and  the  arm  g  near  to 
its  pivotal  point  is  furnished  with  a  spring- 
offset  cf,  at  its  lower  end  carrying  a  half-nut 
(7^,  which  engages  the  ordinary  feed-screw  7i, 
which  is  coupled  with  and  driven  by  the  usual  70 
electromotor  (not  shown)  in  the  manner  well 
known,  bj'  which  means  the  recording  instru- 
ment d  e  is  traversed  longitudinally  of  the 
phonogram-blank  a;,  placed  upon  the  mandrel 
t,  which  is  assumed  to  be  mounted  and  driven  75 
in  the  manner  customaiy  in  phonographic  in- 
struments. The  arm  g  is  hollow  and  has 
mounted  therein  the  usual  magnets,  which, 
however,  must  be  of  a  powerful  character, 
and  connections  uecessarj'^  to  actuate  the  dia-  80 
phragm  d^  in  the  upper  cell  d  of  the  record- 
ing instrument,  and  said  arm  near  to  its  piv- 
otal point  is  provided  with  terminals  (7*,  to 
which  are  coupled  the  line-wires,  which,  how- 
ever, are  not  shown.  The  free  end  of  the  85 
arm  g  is  steadied  by  means  of  a  saddle  /, 
which  is  carried  by  a. collar  j^,  mounted  on 
the  cell  e  of  the  recording  instrument,  and 
this  saddle  ;'  rests  upon  a  guide-bar  A:,  which 
at  its  ends  is  flattened  and  provided  with  ver-  90 
tical  slots  7o',  which  receive  studs  7',  carried 
bj'  posts  Z,  fixed  with  the  base-plate  a,  and  the 
guide-bar  fe  is  loosely  carried  in  curved  seats 
or  rests  /o^,  provided  at  the  upper  part  of  a 
plate-like  bar  /c^  which  is  carried  b^'  links  7c*,  95 
at  their  upper  ends  pivotally  connected  to  the 
bar  7c'  and  at  their  lower  ends  pivotally  cai'- 
ried  by  lugs  a~  from  the  base-plate  a. 

Transversely  of  the  bar  l^  and  at  one  end 
mounted  at  a^  in  that  part  of  the  frame  a  car-  100 
rylng  the  scale-bar  a*  and  at  the  other  end 
mounted  in  a  lug  a**  from  the  base-plate  a  is 
a  short  shaft  7v%  upon  which  is  fixed  beneath 
the  bar  7c'^  a  cam  A:",  formed  with  a  nose  or 
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point  W  thereon,  while  the  front  end  of  the 
shaft  Ic"  is  furnished  with  a  crank-handle  k^, 
by  means  of  which  the  shaft  Tc^  may  be  rota- 
ted, so  that  by  turning  said  shaft  )c^  a  quar- 
5  ter-revolution  the  cam  h^  will  raise  the  bar  W', 
and  eonsequentlj'  the  recording  instrument, 
and  at  the  same  time  disengage  the  nut  g^ 
from  the  feed-screw  h,  thus  throwing  the  re- 
cording instrument  out  of  action,  and  the 

lo  parts  will  thus  be  retained  by  the  nose  A;'  of 
the  cam  Tc^  until  the  shaft  k^  is  rotated  in  the 
opposite  direction  either  by  hand  or  by  the 
electric  device  hereinafter  described. 

The  mouthpiece  6'  of  the  transmitter  h  is 

15  provided  with  two  channels,  as  it  were,  for 
the  sound-wav^es — that  is  to  saj^,  the  sound- 
waves produced  by  speakinsr  into  the  mouth- 
piece h'  travel  directlj^  through  a  tube,  chan- 
nel, or  conduit  h'^  to  the  recording-diaphragm 

20  e*  of  the  cell  e  of  the  recording  instrument  at 
the  transmitting-station  and  cause  the  cut- 
ting-tool e^of  the  lever  e',  actuated  by  the  dia- 
phragm, to  record  the  conversation  upon  the 
phonogram-blank  x,  carried  by  the  mandrel 

25  /,  and  at  the  same  time  these  sound-wav^es 
are  electrically  conveyed  over  the  line-wire 
&*  to  a  similar  instrument,  which  for  the  time 
being  is  the  receiving  instrument,  at  the  dis- 
tant station  and  pass  by  the  terminals  g^  of 

30  the  arm  g  through  the  electromagnets  of  the 
diaphragm-disk  of  the  cell  d  of  the  distant 
recording  instrument,  which,  as  hereinafter 
described,  is  or  may  be  coupled  with  the  dia- 
phragm-disk of  the  cell  e,  so  that  the  sound- 

35  waves  are  similai-ly  recorded  at  the  distant 
station  upon  a  phonogram-blank,  such  as  x, 
while  at  the  same  time  the  conversation  can 
be  heard  through  the  receiver  c  of  the  distant 
instrument,  which  is  electricall}^  connected 

40  with  the  recording  instrument. 

The  lever  e' of  the  recording  instrument  de 
is  provided  with  two  points,  (see  Figs.  1  and 
7,)  one,  e^,  a  cutting  instrument  for  record- 
ing on  the  phonogram-blank  x  and  the  other, 

45  e^,  a  blunt  stylus  for  following  the  groove  or 
incision  formed  by  the  cutting  instrument, 
and  the  cell  e  of  the  recording  instrument  is 
mounted  with  capability  of  turning  upon  the 
tube  cZ',  so  that  said  cell  may  be  slightly  ro- 

50  tated  to  throw  the  cutting  tool  out  of  action 
and  the  blunt  stylus  into  action,  or  vice  versa, 
in  the  well-known  manner  described  in  Let- 
ters Patent  of  Thomas  A.  Edison,  No.  405,972, 
dated  December  29,  1891,  and  thus  the  con- 

55  versation  may  be  reproduced  by  the  instru- 
ment at  either  the  transmitting  or  distant  re- 
ceiving station  at  will,  and  to  enable  said  re- 
production to  be  heard  a  listening-tube  d*  is 
connected  with  the  tube  d'  of  the  recording 

60  instrument  d  e. 

The  tubes  &^  and  fZ*  may  be  run  together 
and  have  a  common  connection  with  the  re- 
cording instrument. 

The  recording  instrument  is  of  special  eon- 

65  struction — that  is  to  say,  it  is  provided  with 
two  compartments  d  e,  the  upper  one  d  of 
which  is  an  electrical  telephone-receiver  and 


the  lower  one  e  of  which  is  provided  with  a 
sensitive  disk  of  glass  e*  or  other  suitable 
substance  which  receives  the  undulations  70 
produced  by  the  natural  sound-waves  bj^ 
way  of  the  channel  V  or  sound-waves  pro- 
duced electrically  through  the  electromag- 
nets within  the  arm  (7,acting  on  the  diaphragm 
d^,  and  communicates  them  to  the  lever  e',  75 
carrying  the  recording-stylus  e^  or  other  suit- 
able tool  underneath.  Below  the  diaphragm 
e^  of  glass,  is  provided  an  apertured  cover  or 
guard  e^.  The  diaphragm-cell  e  (see  Fig.  7) 
is  also  provided  with  an  apertured  floating  80 
weight  e",  on  which  is  pivotallj'  mounted  upon 
a  stud  e^*  the  lever  e',  which  carries  the  re- 
cording and  reproducing  tools  e^  e^,  and  this 
floating  weight  e^  is  mounted  upon  a  loose 
hinge  e'  to  admit  of  the  reproducing-stylus  85 
e^  readily  following  the  channel  or  groove  of 
the  phonogram.  Floating  weights  have  been 
previously  emploj^ed  in  a  similar  manner  in 
phonograph  apparatus,  the  object  thereof 
being  to  enable  the  reproducing  and  cutting  90 
tools  employed  in  said  instruments  to  over- 
ride au}^  irregularities  in  the  surface  of  the 
cylinder,  the  material  of  which  the  latter  is 
made  being  liable  to  expansion  and  contrac- 
tion; but  it  has  been  found  by  experiment  95 
that  the  revolving  motion  of  the  cylinder  over 
which  the  stylus  travels  causes  the  floating 
weight  to  jump  or  rebound,  and  this  obvi- 
ously prevents  the  acting  tool  from  properly 
fulfilling  its  function.  In  order  to  obviate  100 
this  defect,  the  floating  weight  e^  is,  according 
to  the  present  invention,  made  adjustable  to 
said  inequalities  b3'  means  of  a  spring  e^, 
which  at  one  end  bears  upon  the  floating 
weight  e"  and  at  the  other  end  acts  against  a  105 
disk  e^,  fixed  with  a  regulating -screw  e^", 
screwing  through  a  nut  e",  so  that  the  force 
exerted  by  the  spring  upon  the  floating 
weight  e^  may  be  regulated  at  will,  and  in 
order  to  limit  the  maximum  downward  move-  no 
ment  of  the  floating  weight  e^  a  stop  e^^  is 
provided,  consisting  of  a  headed  stud  fixed 
with  the  frame  e  and  passing  through  an  ap- 
erture in  the  weight  e^  By  the  aid  of  the 
device  lastly  hereinbefore  described  the  115 
jumping  action  of  the  floating  weight  is  modi- 
fied or  prevented,  and  the  spring  e®,  while 
permitting  the  necessary  up-and-down  move- 
ment of  the  recording-stylus  e^  to  adjustably 
follow  the  inequalities  of  the  surface  of  the  120 
phonogram-blank,  at  the  same  time  increases 
the  impulses  of  the  vibrations  created  by  the 
sound-waves  and  causes  the  same  to  make  a 
deeper  cut  or  incision  than  heretofore,  with 
the  result  that  when  reproduced  the  sounds  125 
are  also  increased,  while  the  reproducing-sty- 
lus e^  is  similarly  caused  to  more  closely  and 
adjustably  follow  the  groove  of  the  phono- 
gram. 

The  recording  instrument  dels,  as  herein-  130 
before  described,  provided  with  a  separate 
channel  If  for  receiving  the  non-electrical 
sound-waves  which  are  to  act  upon  the  dia- 
phragm e*  of  the  recording  instrument  d  e — 
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that  is  to  say,  that  part  of  the  sounds  which 
has  to  be  recorded  at  the  transraitting-station 
directlj'  without  tlie  aid  of  the  transmitter  6 
and  concurrently  with  its  electrical  convey- 
5  ance  by  the  line-wire  b*  to  the  terminals  g^ 
of  the  i-eceiving  apparatus  at  the  distant  sta- 
tion, where  it  passes  through  the  arm  g  and 
recording  instrument  d  e  and  is  similarly  re- 
'corded,  as  hereinbefore  described. 

lo  The  recording  part  of  the  instrument  can, 
as  hereinbefore  explained,  be  put  out  of  ac- 
tion when  desired  by  simply  turning  the  han- 
dle k^,  thus  raising  the  recording  instrument 
d  e  and  throwing  the  feed  mechanism  g^  h 

15  out  of  gear,  when  the  telephonic  transmitter 
h  b'  and  receiver  c  may  be  used  as  an  ordi- 
nary telephone. 

The  scale-bar  carried  by  part  of  the  frame 
a  is  provided  with  a  divided  and  numbered 

20  scale  a*,  as  shown  more  particularly  at  Fig. 
8,  over  which  when  the  instrument  is  in  op- 
eration travels  au  index  or  pointer  j^  carried 
by  the  saddle/,  resting  upon  the  slide-bar  k, 
and  also  loosely  mounted  upon  the  slide-bar 

25  k  is  an  indicator  or  marker  k*,  and  the  ob- 
ject of  this  arrangement  is  to  record  by  the 
stationary  indicator  k*  the  position  at  which 
the  conversation  commenced  and  by  the  trav- 
eling hand  or  pointer  J  ^  the  position  at  which 

30  it  terminated,  and  the  operator  is  thus  en- 
abled to  make  a  note  in  a  register  of  these 
particulars,  by  which  means  he  can  at  any 
future  time  at  once  select  anj' particular  mes- 
sage for  reproduction  by  the  instrument. 

35  From  the  foregoing  it  will  be  understood 
that  the  conversation  may  be  convej'ed  to 
one  or  more  telephone-receivers  at  a  distance 
concurrently  with  the  recording  of  the  con- 
versation at  the  trausmitting-station  and  that 

40  the  conversation  recorded  upon  the  phono- 
gram-cylinder X,  as  hereinbefore  described, 
can  be  reproduced  afterward  as  man}"  times 
as  desired  by  bringing  into  the  track  of  the 
record  the  I'eproducing-stylus  e^  of  the  re- 

45  producer  d  e. 

For  the  reproduction  of  short  messages  a 
separate  reproducer  is  preferably  employed, 
and  for  that  purpose  the  reproducer/,  which 
is  separately  represented  at  Figs.  Sand  6 and 

50  is  substantially  the  same  as  the  lower  part  of 
the  recording  instrument  hereinbefore  de- 
scribed and  the  details  of  which  are  therefore 
unlettered,  is  supported  in  a  holder/',  which 
is  formed  with  an  offset /^  which  is  received 

55  between  and  pivotally  Tuounted  in  the  limbs 
of  the  fork/^  of  a  lever/'*,  which  is  mounted 
upon  a  vertical  axis  /",  carried  by  a  bracket 
a^  from  the  frame  o,  and  this  lever  is  on  one 
side  acted  upon  by  a  spring/^,  which  moves 

60  it  in  one  direction,  while  a  cam/^,  rotated  at 
the  times  desired  in  the  manner  hereinafter 
described,  moves  it  in  the  opposite  direction, 
and  thus  the  diaphragm  /  is  traversed  over 
the  short  phonogram-cylinder  x',  hereinafter 

65  more  particularly  referred  to.  The  phono- 
gram upon  the  short  cylinder  x'  is  produced 
by  placing  it  upon  the  mandrel  i  in  position 


beneath  the  instrument  de,  bringing  the  sty- 
lus e^  into  action,  switching  on  the  motor, 
and  speaking  at  the  mouthpiece  b',  and  it  is  70 
then  shifted  along  the  mandrel  into  the  posi- 
tion indicated  by  the  dotted  lines  x'  in  Fig. 
2  in  readiness  for  use.  The  sound-box  /  is 
adapted  to  be  turned  upon  its  pivotal  point 
at/^  to  raise  it  out  of  action,  as  indicated  at  75 
Fig.  1,  or  to  be  lowered  onto  the  phonogram 
x'  when  it  is  desired  to  reproduce  a  message, 
and  in  order  to  raise  and  hold  it  out  of  action 
when  desired  a  lever  or  detent  m,  formed 
with  a  rounded  nose  or  cam.  Fig.  3,  is  em-  80 
ployed,  which  is  mounted  upon  an  axis  7n', 
said  lever  being  actuated  by  a  rod  m^,  pro- 
vided with  a  handle  m^.  The  short  message 
reproduced  by  the  diaphragm  /from  the  pho- 
nogram x'  passes  by  the  tube  /*  to  the  tele-  85 
phone-transmitter  6,  which  is  intended  to  pre- 
sent a  face  rearward  to  the  tube  b*  as  well  as 
a  face  forward  to  the  mouthpiece  b',  whence 
it  passes  over  the  line-wire  b*  to  the  receiv- 
ing instrument  at  the  distant  station.  90 

In  order  to  give  the  required  rotary  motion 
to  the  cam  /^,  said  cam  is  fixed  upon  the 
upper  end  of  a  shaft/".  Fig.  3,  mounted  with 
capability  of  revolving  in  a  bearing/^"  in  the 
bracket  a^  while  at  its  lower  end  it  is  95 
mounted  in  a  bearing /^^  in  the  base-plate  a, 
and  this  shaft  has  also  fixed  thereon  a  bev- 
eled wheel /^^  which  gears  with  a  correspond- 
ing wheel /^^,  fixed  upon  one  end  of  a  short 
shaft  /",  mounted  in  a  boss  or  bearing  a^,  100 
formed  on  the  fi'ame  a,  while  at  its  other 
end  it  has  fixed  thereon  a  band  wheel  or  pul- 
ley /*^,  which  bj'  a  band/'°  is  coupled  with 
the  pulley  upon  the  shaft  of  the  electromotor 
which  gives  motion  to  the  mandrel  i  and  feed  105 
mechanism  and  which  is  not  shown,  inasmuch 
as  it  is.  well  known  to  persons  acquainted 
with  phonogiaphic instruments.  The  sound- 
box/ thus  receives  a  traverse  to  and  fro  ov^er 
the  short  phonogram  x',  and  in  order  that  no 
after  traversing  said  phonogram  from  its  in- 
itial point  to  the  termination  of  the  phono- 
gram its  stylus  may  not  in  its  I'eturn  motion 
again  traverse  the  same  a  segmental  cam/" 
is  fixed  upon  the  shaft  /"  and  is  or  must  be  115 
so  arranged  and  timed  tiiat  in  the  revolution 
of  the  shaft/''  it  will  act  against  the  under 
faces  of  curved  offsets/'^  from  the  holder/' 
and  lift  the  sound-box  /  upon  its  hinge /^, 
and  thus  hold  it  during  its  return  traverse  to  120 
its  starting-point,  when  said  cam  will  allow 
the  sound-bos  to  descend,  with  its  reproduc- 
ing-stylus  again  in  engagement  with  the  pho- 
nogram x'.  In  the  event  of  the  electric  cir- 
cuit being  broken,  for  example,  at  the  ex-  125 
change  b}"  ringing  off  after  the  delivery  of  the 
message  and  at  the  termination  of  the  outer 
traverse  of  the  sound-box  at  the  distant  sta- 
tion and  before  the  sound-box  has  returned 
to  its  zero-point,  the  next  ringing-up  and  130 
completion  of  the  circuit  will  cause  the  sound- 
box to  return  to  zero  and  again  reproduce  the 
message,  and  so  on. 

In  order  to  enable  the  recording  instrument 
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d  e  at  the  distant  station  to  be  brought  into 
action,  assuming  it  to  have  been  thrown  out 
of  action  by  turning  the  handle  fc^  and  rais- 
ing the  slide-bar  Ic  and  disengaging  the  feed 
5  mechanism  g^  h,  as  hereinbefore  described, 
the  following  simple  device  is  employed, 
which  is  represented  at  Figs.  8  and  9:  Upon 
the  shaft  ¥',  in  addition  to  the  cam  ^^,  formed 
with  the  nose  or  point  h',  is  a  disk  fc^°,  pro- 

lo  vided  with  a  notch  /i;",  and  in  connection 
therewith  is  employed  a  hook  n,  mounted 
upon  an  axis  of  motion  n',  carried  by  the  ar- 
mature n^  of  an  electromagnet  n\  and  which 
is  kept  up  to  its  work  by  a  spring  ii^,  and  the 

15  tooth  of  the  hook  in  the  acting  position  of  the 
nose  fc"  of  the  cam  fc" — that  is,  when  the  slide- 
bar  Jc  is  raised — engages  the  notch  /o^^  of  the 
disk  k^^.  When  magnet  n^  is  sufficiently  en- 
ergized, it  starts  rotation  of  the  disk  /o"  till 

20  nose  Jc~  is  thrown  beyond  its  center  of  sup- 
port, when  the  parts  will  assume  the  position 
shown  in  Fig.  8  under  the  weight  of  the  car- 
riage-bar 7v^  The  electromagnet  riMs  placed 
in  the  ordinary  telephone-circuit,  but  is  so 

25  formed  or  ai-ranged  that  the  ordinary  current 
is  not  sufficient  to  actuate  it  in  the  manner 
desired,  but  at  each  station  is  provided  a 
supplemental  battery  or  other  source  of  ad- 
ditional electricity,  which  is  adapted  to  be 

30  bi'ought  into  the  ordinary  circuit  b3'  the  press- 
ing of  a  button,  by  which  means  the  electro- 
magnet n^  will  be  caused  to  attract  the  arma- 
ture 11^,  and  the  hook  n  will  rotate  the  disk 
Ic^^  and  shaft  Ic^  snificientlj^  to  dislodge  the 

35  nose  Jc'  of  the  cam  A;*"  from  the  bar  Ic^,  thereby 
permitting  the  instrument  fZe  to  descend  into 
position  for  use. 

It  will  be  obvious  that  an  j^  other  well-known 
electrical  device  may  be  emjDloj^ed  for  effect- 

40  iug  the  above  object. 

As  a  modification  of  this  device  the  instru- 
ment d  e  may  be  automatically  thrown  into 
and  out  of  action,  for  example,  hj  the  follow- 
ing means:  The  bar  k^  and  instrument  d  e 

45  may  be  normally  held  raised  hj  a  spring  and 
the  armature  n^  connected  to  the  bar  Jc^,  so 
that  while  the  button  at  the  distant  station 
is  depressed  the  armature  n^will  be  attracted 
by  the  magnet  ?t*,  which  must  be  of  a  power- 

50  ful  character,  and  the  instrumeut  d  e  will  be 
held  in  action,  while  immediately  that  said 
button  is  released  the  instrument  will  be 
raised  out  of  action  by  the  spring.  This  ar- 
rangement of  parts  is  so  easily  understood 

55  that  it  is  not  thought  necessary  to  illustrate 
the  same. 

By  the  means  hereinbefore  described  a  tele- 
phonic message  could  be  recorded  without  the 
presence  of  a  person  being  necessary  at  that 

60  instrument  for  the  time  being  the  receiving  in- 
strument in  the  following  manner:  After  office 
hours  or  in  the  event  of  an  office  having  a  tele- 
phonograph  being  left  temporarily  unattend- 
ed a  short  phonogram -cj^linder,  such  as  x', 

65  would  previously  be  placed  upon  the  mandrel 
i,  as  indicated  by  the  dotted  lines  in  Fig.  2, 
said  phonogram  bearing  the  required  short 
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message — such,  for  example,  as  the  following: 
"  iSTobody  in.  Mr.  Brown  will  be  back  at  four 
o'clock.  Please  press  the  button  and  I  will  70 
take  the  message,  and  Mr.  Brown  will  i*ing 
3'ou  up  when  he  arrives."  The  person  (Mr. 
Brown)  at  the  home  station  would  then  press 
in  the  knob  m^,  thus  bringing  the  diaphragm 
/  into  action,  after  which  he  wotild  be  free  to  75 
go  out.  The  person  at  the  distant  station 
desiring  to  communicate  with  Mr.  Brown 
would  then  ring  up  the  exchange  and  the  ex- 
change would  ring  up  Mr.  Brown's  switch  in 
Brown's  circuit,  therebj^  completing  the  cir-  80 
cuit  through  Brown's  actuating-motor  and 
startingtheinstrumentand  causing  the  above 
message  to  be  conveyed,  by  the  diaphragm  /, 
conduit  /*,  and  line-wire  b*,  to  the  distant 
station.  The  i)erson  at  the  distant  station  85 
finding  that  Mr.  Brown  was  out  and  wishing 
to  leave  a  message  with  him  would  then  press 
the  button,  which  would  have  the  effect  of 
bringing  into  action  the  electromagnet  71*  and 
lowering  the  instrument  d  e  into  position  for 
use,  as  hereinbefore  described,  and  he  could 
then  send  his  message  over  the  line-wire  to 
the  home  station,  where  it  would  be  recorded 
by  the  instrument  d  e  upon  the  phonogram- 
blank «.  He  would  then  ring  off  and  exchange 
would  cut  out  Brown's  circuit,  thus  arresting 
the  actuating-motor,  and  the  repeating  dia- 
phragm,with  the  repeatingsound-box/,  would 
in  the  next  ringing  up  automaticallj^  return 
to  its  initial  position  and  again  traverse  the  100 
phonogram  x'  and  repeat  to  any  subsequent 
caller  at  any  other  distant  station  the  same 
answer  previously  mentioned.  Upon  Mr. 
Brown's  return  to  office  he  would  see  that  the 
pointer  _f  of  the  instrument  d  e  had  moved  105 
with  relation  to  the  scale  a*,  and  this  circum- 
stance would  tell  him  that  some  one  had  left 
a  message  with  his  machine  while  he  had  been 
out,  and  he  could  then  by  switching  on  the 
motor  and  bringing  into  action  the  repro-  no 
ducing-point  e^  of  the  instrument  d  e  and 
listening  at  the  listening-tube  d*  hear  the 
message  reproduced. 

It  will  be  understoodthat  the  details  of  con- 
struction and  arrangement  of  the  various  115 
parts  of  the  apparatus  are  capable  of  consid- 
erable modification  without  departing  from 
the  principle  of  the  invention.  For  exam- 
ple, the  sound-waves  might  be  electrically 
conveyed  from  the  transmitter  b  to  the  re-  120 
cording  instrument  d  e;  but  this  arrangement 
is  considered  inferior  to  that  hereinbefore  de- 
scribed. 

Having  now  particularlj'  described  and  as- 
certained the  nature  of  the  said  invention  and  125 
in  what  manner  the  same  is  to  be  performed,  ^ 
I  declare  that  what  I  claim  is — 

1.  A  combined  telephonic  and  phono- 
graphic instrumentcomprising  phonographic 
and  eleetrotelephonic  diaphragms  connected  130 
together  to  cause  either  to  be  actuated  by 
the  other,  sound-boxes  containing  said  dia- 
phragms and  connected  together  by  a  tube,  a 
mouthpiece  provided  with  a  telephonic  trans- 
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initter  and  a  sound-duet  from  the  mouthpiece 
to  the  connecting-tube  of  the  aforesaid  sound- 
boxes; substantially  as  and  for  the  purposes 
set  forth. 
5  2.  In  combination  with  a  phonograph  hav- 
ing a  suitable  carriage  and  a  sound-box  mount- 
ed on  said  cariiage  and  containing  a  dia- 
phragm and  stylus  connected  with  said  dia- 
phragm, a  telephonic  receiver  also  mounted 

TO  upon  said  carriage,  and  having  its  sound-box 
in  communication  with  the  sound-box  of  the 
phonograph  by  a  duct  and  a  telephonic  trans- 
mitter having  a  mouthpiece  which  is  also  in 
communication  with  theduct  communicating 

15  between  the  sound-boxes  on  the  phonograph- 
carriage;  substantiallj*  as  herein  set  forth. 

3.  In  combination  with  a  phonograph  hav- 
ing a  suitable  carriage,  and  a  recorder  mount- 
ed thereon,  a  telephonic  receiver  also  mount- 

20  ed  on  said  carriage  and  in  communication 
with  the  recorder,  a  telephonic  transmitter 
having  a  mouthpiece,  which  is  in  communi- 
cation with  both  the  receiver  and  recorder  on 
the  carriage,  and  an  additional  phonographic 

25  instrument  mounted  independently  of  the 
said  carriage  and  communicating  with  the 
telephonic  transmitter;  substantially  as  and 
for  the  purposes  set  forth. 

4.  In  an  instrument  of  the  character  de- 
30  scribed,  comprising  a  telephone  and  a  phono- 
graph, an  electricallj' -  actuated  means  for 
throwing  the  phonograph  into  action,  consist- 
ing of  a  rotating  cam  by  which  the  phono- 
graph-carriage is  normall}'  held  out  of  action, 

35  an  electromagnet  and  an  armature  therefor, 
and  a  hook  connected  with  said  armature  and 
engaging  said  cam ;  substantially  as  set  forth. 

5.  In  a  phonograph  the  combination  of  the 
guide-bar  Jc,  the  posts  I,  upon  which  said 

40  guide-bar  is  mounted  by  slot-and-pin  con- 
nection, the  bar  1;!^  supporting  said  bar  7i;,  the 
guide-links  h^  connecting  bar  k'^  with  fixed 
points,  and  the  lifting-cam  k^j  substantially 
as  and  for  the  purpose  set  forth. 

45  6.  In  a  phonograph  the  combination  of  the 
bar  k,  the  posts  I  upon  which  said  bar  is 
mounted  by  slot-and-pin  connection,  the  bar 
k^  supporting  said  bar  k,  the  guide-links  k^ 
connecting  bar  k^  with  fixed  points,  the  lift- 


ing-cam k^,  a  hook  n,  engaging  said  cam,  and  50 
an  electromagnet  controlling  said  hook. 

7.  In  a  phonograph  the  combination  with  a 
stylus,  of  the  floating  weight  suitably  pivoted 
at  one  end  and  providing  at  an  intermediate 
point  a  mounting  for  the  stylus,  a  stop  limit-  55 
ing  the  movement  of  the  free  end  of  the 
weight  in  one  direction,  a  spring  pressing  said 
free  end  toward  said  stop,  and  a  set-screw  ap- 
plying pressure  to  the  spring;  substantially 

as  and  for  the  purposes  set  forth.  60 

8.  In  combination  with  a  phonograph  and 
a  sound-box  having  movement  perpendicular 
and  parallel  to  the  surface  of  the  record,  the 
rotating  segment  for  raising  the  sound-box 
during  its  movement  in  one  direction;  sub-  65 
stantially  as  and  for  the  purposes  set  forth. 

9.  In  combination  with  a  phonograph  hav- 
ing a  sound-box  movable  both  perpendicu- 
larly and  parallel  to  the  record,  a  rotating  cam 
imparting  said  parallel  movement  in  one  di-  70 
rection,  means  for  imparting  said  parallel 
movement  in  the  opposite  direction,  and  a  ro- 
tating segment  elevating  the  sound-box  dur- 
ing the  movement  by  the  cam;  substantiallj'' 

as  set  forth.  75 

10.  In  a  phonograph  the  combination  of  a 
sound-box  movable  perpendicularly  and  par- 
allel to  the  record,  a  springimparting  the  par^ 
allel  movement  in  one  direction,  a  shaft  bear- 
ing a  cam  which  moves  the  sound-box  in  op-  8d 
position  to  the  spring,  and  a  lifting-segment 
also  carried  by  said  shaft,  rotating  with  the 
cam  and  elevating  the  sound-box  during  the 
movement  hy  the  cam;  substantially  as  and 
for  the  purpose  set  forth.  85 

11.  In  a  phonograph  the  combination  with 
a  sound-box  movable  to  and  from  the  record, 
the  pivoted  lever  m  engaging  beneath  the 
sound-box  to  hold  it  in  elevated  position,  and 
the  push-rod  7)i^  connected  at  its  end  with  the  90 
lever,  and  movable  longitudinallj^  to  conti-ol 
the  position  of  said  lever  relatively  to  the 
sound-box;  substantially  as  set  forth. 

JULES  ERNEST  OTHON  KUMBERG. 

Witnesses : 

C.  Melbourne  White, 
Thomas  V.  Grafton. 
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'To  all  ivhoDi  it  may  cOiicevil: 

Be  it  known  that  I, Thomas  H.  Macdonald, 
a  citizen  of  the  United  States,  residing  at 
Bridgeport,  Connecticut,  have  invented  a  new 
S  and  useful  Lifting  Mechanism  for  Grapho- 
phone-Reproducers,  which  is  fully  set  forth 
in  the  following  specification. 

This  invention  relates  to  graphophones,and 
more  particularly  to  improvements  in   the 

lo  mechanismforliftiug  the  reproducer.  In  the 
present  construction  (of  which  Letters  Patent 
No.  569,290,  granted  to  me  October  13,  1896, 
may  be  taken  as  an  illustration)  the  repro- 
ducer^headis  connected  to  its  carriage  by  an 

15  intermediate  tubular  piece  or  neck  on  which 
it  is  mounted  by  a  vertical  pivot,  so  as  to  have 
lateral  play,  while  the  tubular  neck  is  itself 
secured  to  the  carriage  by  a  horizontal  pivot, 
so  as  to  have  vertical  play,  these  pivots  pro- 

20  vidingthe  "  universal  joinfessentialtoprac- 
tical  reproducers.  Depending  from  this  in- 
termediate neck  is  a  projection  adapted  to  be 
raised  by  a  cam  on  the  stop-ring,  thus  lifting 
the  reproducer-head.     When  the  reproducer 

25  is  lifted,  it  is  still  free  to  play  on  its  vertical 
pivot,  and  has  a  tendency  to  swing  to  one 
side,  so  that  when  it  is  dropped  back  on  the 
sound-record  the  reproducer-point  does  not 
lie  in  the  center  of  its  play  or  rest  truly  on 

30  the  record.  The  present  invention  obviates 
this  defect;  and  it  consists  in  lifting  the  re- 
producer-head itself  instead  of  the  interme- 
diate neck  and  in  supporting  the  bead  at  more 
than  one  point. 

35  A  preferred  form  of  ray  invention  is  shown 
in  the  annexed  drawings,  in  which — 

Figure  1  is  a  partly-broken  side  elevation 
of  the  carnage  and  adjacent  parts.  Fig.  2  is 
a  similar  view  showing  the  reproducer  lifted 

40  away  from  the  sound-record,  and  Fig.  3  is  an 
elevation. 

Referring  to  the  drawings,  A  is  the  carriage, 
and  A'  its  sleeve  sliding  on  the  slotted  tube 
that  surrounds  the  feed-screw.    (Not  shown. ) 

45  A"  is  a  depending  arm  fast  to  sleeve  A'  and 
sliding  between  guides  a.  C  is  the  stop-ring 
seated  in  a  slot  in  the  carriage  and  turning 
on  sleeve  A'.  The  usual  Y-shaped  piece, 
seated  in  arm  A"  and  spanning  ring  C,  is 

50  pressed  upward  by  a  spring  and  provided  on 


its  upper  faces  with  partial  nuts  d  d  for  en- 
gaging the  feed-screw.  On  ring  C  is  the  usual 
cam  c.  The  tubular  neck  E  is  pivoted  at  ein 
the  sound-conveying  tube  of  the  carriage,  and 
the  reproducer-head  F  engages  neckE  by  the  55 
substantially  vertical  pivot/,  pivots  e  and/ 
permitting  universal  movement  for  the  re- 
producer-head. G  is  the  (cylindrical)  sound- 
i-ecord.     All  this  construction  is  old. 

Describing  now  the  novel  features;  a  lift-  6q 
ing-bar  or  plunger  H  is  connected  with  ring 
C,  as  by  pivot  c',  and  slides  in  a  recess  in  the 
carriage,  in  which  it  is  held  by  pin  7?  and  slot 
li'.  At  the  upper  end  of  plunger  H  is  a  hori- 
zontal pin  I,  projecting  on  each  side  of  the  65 
plunger.  Two  substantially  parallel  arms  J 
J,  fast  on  the  reproducer-head,  project  down- 
ward, being  so  located  as  to  straddle  the  end 
of  plunger  H  and  be  engaged  simultaneously 
by  the  ends  of  pin  I,  as  indicated  by  Fig.  2. 

K  is  a  catch  for  holding  head  F  to  neck  E. 

The  operation  is  as  follows:  In  Fig.  1  the 
cam  c  allows  partial  nuts  d  d  to  engage  the 
feed-screw  while  the  reproducer-point  is  in 
operative  contact  with  the  sound-record  G. 
When  the  handle  C'  of  the  stop-ring  C  is  de- 
pressed. Fig.  2,  the  thick  portion  of  the  ring 
forces  nuts  d  d  down  out  of  engagement  with 
the  feed-screw  and  at  the  same  time  the  plun- 
ger H  is  moved  upward,  pin  I  engaging  arms  80 
J  J,  which  it  pushes  up,  lifting  the  whole  re- 
producer from  the  pivot  e.  The  reproducer- 
head  being  supported  directly  and  at  two 
points,  there  is  no  tendency.for  it  to  swing  to 
either  side,  so  that  when  handle  C  is  raised  85 
and  the  reverse  of  the  operation  just  de- 
scribed takes  place  the  reproducer  is  lowered 
truly  and  accurately  upon  the  sound-record. 

I  do  not  wish  to  limit  myself  to  the  exact 
construction  and  arrangement  shown,  as  any  90 
construction  that  lifts  the  repi'oducer-head  it- 
self or  that  supports  it  at  the  middle  of  its 
lateral  play  is  within  the  spirit  of  mj'  inven- 
tion. 

Having  thus  described   my  invention,  I  95 
claim — 

1.  In  a  graphophone,  the  combination  with 
the  reproducer-head,  with  a  mounting  there- 
for that  permits  it  both  vertical  and  lateral 
play,  of  mechanism  for  lifting  the  said  repro-  loc 
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clucer-tiead  and  supporting  the  same  at  two 
points,  substantially  as  described. 

2.  In  a  grapliophone,  the  combination  of 
the  reproducer-carriage,  the  tubular  neck  se- 
cured thereto  by  a  horizontal  pivot,  the  re- 
producer-head engaging  said  neck  hy  a  sub- 
stantially vertical  pivot,  and  lifting  mechan- 
ism adapted  to  hold  said  head  (when  lifted) 
at  the  center  of  its  lateral  play,  substantially 
as  described. 

3.  In  a  grapliophone,  the  combination  with 
the  reproducer-carriage,  the  intermediate  tu- 
bular neck  secured  thereto  by  a  horizontal 
pivot,  the  reproducer- head  engaging  said 
neck  by  a  siibstantially  vertical  pivot,  and 
the  stop-ring  seated  in  the  carriage,  of  a  plun- 
ger actuated  by  said  ring,  two  parallel  arms 
depending  from  said  reproducer-head,  and  a 


transverse  pin  in  the  end  of  said  plunger 
adapted  to  engage  with  said  arms  to  lift  the  20 
reproducer-head  and  support  it  in  the  center 
of  its  lateral  play,  substantially  as  described. 

4.  In  a  talking-machine,  the  combination 
with  the  reproducing-stylus,  and  a  mounting 
therefor  that  permits  it  both  vertical  and  lat-  25 
eral  play,  of  a  single  mechanical  part  for  lift- 
ing said  stylus  and  holding  it  (when  lifted) 
at  the  center  of  its  lateral  play,  substantially 
as  described. 

In  testimony  whereof  I  have  signed  this  30 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  MACDONALD. 

Witnesses: 

Albert  C.  Knapp, 
W.  R.  Miller. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Emile  Berliner,  a 
citizen  of  the  United  States,  and  a  resident  of 
"Washington,  in  the  District  of  Columbia, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Gramophone  Sound-Boxes,  of 
which  the  following  is  a  specification. 

This  invention  has  reference  to  sound-boxes 
for  gramophones,  and   is   an  improvement 

lo  upon  the  sound-boxes  shown  and  described 
in  my  Letters  Patent  No.  5-34,54:3,  granted 
February  19,  1895. 

In  gramophones  the  sound-record  is  pro- 
duced in  the  form  of  a  sinuous  line  of  even 

15  depth,  usuallj^  arranged  spirally  upon  a  flat 
disk  of  suitable  material.  The  receiving  or 
reproducing  diaphragm  is  placed  at  right  an- 
gles to  the  face  of  the  disk,  so  as  to  vibrate 
in  a  plane  parallel  to  the  disk.     The  vibra- 

20  tions  or  waves  to  be  recorded  or  reproduced 
are  transmitted  from  the  diaphragm  to  the 
disk,  or  vice  versa,  by  means  of  a  lever  car- 
ried by  the  sound-box  and  carrying  at  one 
end  a  stylus  engaging  the  disk.     This  lever 

25  may  be  of  the  second  order,  as  in  the  patent 
above  referred  to,  or  it  may  be  of  the  first 
order,  as  in  the  present  invention;  but  what- 
ever its  form,  the  vibrations,  due  to  sounds  to 
be  recorded  or  reproduced,  are  transmitted 

30  between  the  diaphragm  and  disk  by  means  of 
the  lever. 

In  the  present  improvement  I  use  a  lever 
of  the  first  order,  since  I  find,  among  other 
things,  that  it  is  possible  by  properlj'propor- 

35  tioning  the  leverage  to  considerably  amplifj' 
the  sounds,  especially  when  the  sound-box  is 
designed  for  reproduction.  I  have  also  found 
that  a  lever  of  the  first  order  must  be  fixed 
at  the  inner  end  securely  to  the  diaphragm, 

40  so  that  there  may  be  no  lost  motion,  and  it  is 
mainly  to  this  connection  between  the  stylus- 
carrying  lever  and  the  diaphragm  that  the 
present  invention  is  directed.  This  connec- 
tion between  the  inner  end  of  the  lever  and 

45  the  diaphragm  is  of  vital  importance,  since 
the  lever  in  moving  about  its  pivot  travels 
through  an  arc  at  the  point  where  it  is  con- 
nected to  the  diaphragm,  and  if  this  connec- 
tion be  a  rigid  one  the  diaphragm  is  put  under 

So  a  strain,  due  to  the  apparent  shortening  of 


the  lever,  except  at  the  instant  when  it  is 
parallel  to  the  diaphragm.  This  I  have  found 
to  be  detrimental  to  the  clear  and  sharp  re- 
cording or  reproduction  of  sound.  I  have 
overcome  this  objectionable  feature  by  mak-  55 
ing  the  connection  between  the  lever  and  the 
diaphragm  flexible  in  the  direction  of  the 
length  of  the  lever,  whereby  the  apparent 
shortening  of  the  said  lever  is  neutralized. 
At  the  same  time  this  connection  must  be  rig-  60 
idly  secured  to  the  diaphragm  and  lever  and 
must  also  be  rigid  in  the  plane  of  vibration 
of  the  lever,  so  that  there  may  be  no  lost  mo- 
tion. Such  a  connection  I  have  produced  by 
making  it  in  the  form  of  a  flat  spring  eonsti-  65 
tutiug  an  integral  part  of  the  lever,  and  the 
free  end  of  this  spring  I  securely  cement  or 
otherwise  attach  to  the  diaphragm.  It  is  also 
necessary  that  the  lever  should  have  a  ful- 
crum which  permits  a  free  and  unrestrained  (70 
movement  of  the  lever.  A  fulcrum  of  the 
blade-spring  type  with  a  normal  bias  would 
teiid  toTioW  the  lever  in  a  given  position  and 
to  return  it  to  that  position  when  moved  there- 
from. This  would  distort  the  motion  of  the  75 
diaphragm  and  interfere  with  perfect  sound 
recording  or  reproduction.  The  diaphragm 
is  thus  relieved  from  all  strain  and  is  thereby 
made  more  responsive  to  delicate  vibrations, 
whereby  a  more  faithful  record  of  sound  or  80 
reproduction  of  recorded  sound  is  obtained. 

This  improvement  and  other  related  im- 
provements in  sound-boxes  are  f  ullj^  set  forth 
in  the  following  detail  description  with  refer- 
ence to  the  accompanying  drawings,  forming  85 
part  of  this  specification,  in  which — 

Figure  1  is  a  central  section  of  the  sound- 
box. Fig.  2  is  a  top  plan  view.  Fig.  3  is  a 
side  elevation,  with  the  lever  or  stylus-carrier 
in  section  on  tlie  line  x  x  of  Fig.  1.  Fig.  4  90 
is  a  perspective  view  of  the  lever  or  stylus- 
carrier.  Fig.  5  is  a  perspective  view  of  a 
modified  form  of  the  top  plate  of  the  sound- 
box. Figs.  6  and  7  are  views  of  the  pivot- 
support  for  the  lever  or  stylus-carrier,  and  95 
Fig.  8  is  a  view  of  a  modified  form  of  the  said 
pivot-support. 

Referring  to  the  drawings,  there  is  shown 
a  sound-box  body  composed  of  a  flat  circular 
head  1,  with  a  peripheral  ledge  2  on  one  face  100 
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and  a  neck  3  projecting  centrally  from  the 

other  face.     A  central  opening  through  the 

head  and  neck  forms  the  passage  for  the 

sound-waves.     The  neck  and  ledge  may  be 

5  formed  in  one  piece  withiihe  head  or  either 

or  both  may  be  separately  formed  and  secured 

)    to  the  said  head.     A  diaphragm  4,  of  mica, 

metal,  or  other  material  and  of  such  siz5  as 

)   to  easily  fit  inside  the  ledge,  is  carFIed~By'the 

lo  liead,'but  is  held  from  direct  contact  there- 

/  with  by  an  elastic  ring  5,  of  rubl,)er,  felt,  or 

\    other   material.     Another  similar  ring  6  is 

/    placed  upon  the  diaphragm,  and  the  wholeis 

firmly  clamped  in  place  in  the  shallow  cham- 

iS  beror  recess  formed  by  the  ledge  2  by  means 
of  a  top  plate  7,  secured  by  screws  or  other- 
wise to  the  ledge.  The  top  plate  has  a  small 
central  perforation  8  for  the  passage  of  a  con- 
nection between  the  lever  or  stjdus-carrier 

20  and  the  diaphragm. 

The  stjdus-earrier  is  composed  of  a  lever  9, 
formed  of  a  flat  piece  of  metal  tapering  to- 
ward one  end  and  set  edgewise  relative  to  the 
diaphragm,  with  its  plane  of  vibration  at  right 

25  angles  to  the  diaphragm,  so  as  to  be  as  stiff 
as  possible  in  that  direction.  Near  its  wide 
end  the  lever  is  provided  with  a  double-pointed 
pivot-pin  10  and  is  passed  through  the  lever 
and  soldered  or  otherwise  secured  to  it.     This 

30  pivot-pin.  is  grasped  by  the  upturned  prongs 
11  of  a  U-shaped  yoke-piece  12,  secured  to  the 
ledge  2  hy  a  screw,  as  shown,  or  otherwise,  the 
top  plate  7  being  notched  or  cut  away  at  one 
edge  to  fit  around  this  yoke-piece.     The  two 

35  upturned  prongs  11  of  the  j^oke-piece  have 
each  a  conical  seat  13  for  the  corresponding 
pointed  or  tapered  end  of  the  pivot-pin.  In 
order  to  hold  the  pivot  flrmlj'  against  rattling 
and  at  the  same  time  allow  freedom  of  move- 

40  ment  on  its  axis,  one  or  both  of  the  prongs  11 
have  a  normal  slight  inward  spring,  so  as  to 
grasp  the  pivot  with  the  requisite  degree  of 
pressure. 

The  fulcrum  which  I  employ  has  no  bias  or 

45  trend  to  return  the  lever  to  a  given  normal 
position.  I  therefore  designate  it  as  a  "non- 
biased  "  fulcrum.  This  is  especially  impor- 
tant when  the  spring  construction  between 
the  end  of  the  lever  and  the  diaphragm  is  cou- 

50  sidered. 

The  inward  spring  of  the  prongs  11  of  the 
yoke-piece  12  is  shown  somewhat  exaggerated 
in  Fig.  6,  and  the  position  assumed  by  the 
prongs  when  the  pivot  is  in  place  is  indicated 

55  in  Fig.  7. 

The  stylus-lever  carries  at  its  wide  or  outer 
end  a  binding-post  or  clamp  14,  which  is  ar- 
ranged to  receive  a  stylus  15,  shown  in  the 
drawings  as  a  simple  needle-point,  which  is 

60  the  form  used  when  the  sound-box  is  employed 
for  the  reproduction  of  recorded  sounds.  The 
thumb-screw  of  the  binding-post  or  clamp  and 
the  perforation  for  the  insertion  of  the  stylus 
are  at  one  side  of  the  center  of  the  body  of 

65  the  binding-post,  so  as  to  provide  room" for 
securing  the  binding-post  to  the  stylus-lever 
in  the  manner  shown.     The  body  of  the  bind- 


ing-post is  slit,  as  shown  at  IG,  and  in  this  slit 
the  end  of  the  stylus-lever  is  placed,  and  the 
binding-post  is  then  soldered  or  otherwise  se- 
cured to  the  lever. 

The  narrow  or  inner  end  of  the  stylus-lever 
is  twisted  a  quarter- turn,  as  shown  at  17, 
and  terminates  in  a  portion  18,  bent  at  right 
angles  to  the  main  portion  of  the  lever  and 
extending  in  the  plane  of  vibration  of  the  lat- 
ter. The  portion  18  serv^es  as  the  connection 
between  the  lever  and  diaphragm,  being  se- 
cured to  the  latter  by  a  drop  of  wax,  pitch, 
or  the  like  when  a  mica  diaphragm  is  used  or 
by  a  drop  of  solder  or  otherwise  when  a  metal 
diaphragm  is  used.  This  cementing  or  sol- 
dering material  is  indicated  at  19.  The  con- 
nection 18  is  here  shown  as  an  integral  part 
of  the  lever  and  is  secured  as  firmly  as  possi- 
ble to  the  diaphragm,  so  that  there  may  be  no 
lost  motion  to  injuriously  modify  the  sound- 
waves. It  is,  however,  clear  that  the  flexible 
connection  between  the  diaphragm  and  the 
lever  or  stylus-carrier  proper  need  not  neces- 
sarily be  integral  with  the  latter;  but  in  that 
case  it  must  be  rigidlj'^  secured  to  it  in  any 
suitable  manner. 

It  will  be  understood  that  the  stylus-lever 
is  vibrated  around  its  pivot,  and  consequently 
the  inner  end  of  the  stylus  -  lever  moves 
through  an  arc  commensurate  with  the  am- 
plitude of  said  vibrations.  As  hereinbefore 
stated,  I  have  found  that  though  the  arc  de- 
scribed by  the  inner  end  of  the  stylus-lever 
is  minute,  still  the  relation  between  the  lever 
vibrating  in  a  curved  path  and  the  center  of 
the  diaphragm  vibrating  in  a  straight  path  is 
so  changed  that  unless  compensated  for  it  has 
an  injurious  effect  upon  the  character  of  the 
sound-waves,  since  the  diaphragm  is  put  un- 
der a  strain  that  does  not  correspond  to  the 
said  sound-waves.  For  this  reason  I  make 
the  connection  18  for  the  greater  portion  of 
its  length  in  the  form  of  a  thin  flexible  flat 
spring,  as  indicated,  so  that  itwill  compensate 
for  the  curved  path  of  the  inner  end  of  the 
lever.  At  the  same  time  this  spring  connec- 
tion, being  practically  at  right  angles  to  the 
diaphragm,  is  stiff  enough  in  the  direction  of 
the  plane  of  vibration  to  resist  any  tendency 
to  buckle. 

I  have  shown  in  Figs.  5  and  8  two  modifi- 
cations of  the  pivot-bearings  for  the  stylus- 
lever.  In  Fig.  5  the  upturned  socketed  or 
perforated  prongs  11  are  formed  by  being 
struck  up  from  the  top  plate  7,  and  they  are 
similar  to  and  perform  the  same  function  as 
those  described  with  refei-ence  to  Figs.  6  and 
7.  In  Fig.  8  one  of  the  prongs  is  made  heavier 
than  the  other  and  only  one  of  them  has  an 
inward  spring.  This  form  will  be  used  with 
reproducing  sound-boxes,  for  in  the  repro- 
ducing-gramophone  the  upper  most  pivot-sup- 
port must  sustain  the  greater  portion  of  the 
weight  of  the  reproducing  sound-box  and  as- 
sociated parts,  as  will  be  evident  from  an  in- 
spection of  the  aforesaid  Letters  Patent. 

While  I  have  shown  and  prefer  to  use  the 
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stylus  made  detachable  from  the  lever  or  sty- 
lus-carrier, it  is  quite  clear  that  the  lever  and 
stylus  maj^  be  made  integral  without  depart- 
ing from  my  invention. 
5  Having  now  fullj^  described  mj  invention, 
what  I  claim,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  In  a  gramophone  sound-box,  the  combi- 
nation of  a  diaphragm,  a  lever  having  a  non- 

lo  biased  fulcrum,  for  conveying  vibrations  to  or 
from  a  record-surface,  and  a  spring  connec- 
tion, between  the  lever  and  diaphragm,  flexi- 
ble in  the  direction  of  the  length  of  the  lever, 
substantially  as  described. 

15  2.  In  a  gramophone  sound-box,  the  combi- 
nation of  a  diaphragm,  a  lever  having  a  non- 
biased  fulcrum,  for  conveying  vibrations  to  or 
from  a  record-surface,  and  a  connection  be- 
tween the  lever  and  diaphragm  consisting  of 

20  a  spring  integral  with  the  lever  and  flexible 


in  the  direction  of  the  length  of  the  same,  sub- 
stantially as  described. 

3.  A  sound-box  for  gramophones,  compris- 
[  ing  a  diaphragm,  a  stylus-lever  having  a  non- 
biased  fulcrum,  connected  to  the  diaphragm  25 
by  a  spring  forming  an  integral  part  of  and 
flexible  in  the  direction  of  the  length  of  the 
lever,  and  a  support  for  the  lever  consisting 
of  two  opposing  bearings  provided  with  seats 
for  a  pivot-pin  on  the  lever  and  grasping  the  30 
same  with  spring-pressure,  substantially  as 
described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EMILE  BERLINER. 

Witnesses: 

Henry  E.  Cooper, 
F.  T.  Chapman. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Emile  Berliner,  d  citi- 
zen of  the  United  States,  and  a  resident  of 
Washington,  in  the  DistrietofColumbia,have 
5  invented  certain  new  and  useful  Improve- 
ments in  Gramophones  or  other  Sound -Re- 
producing Machines,  of  which  the  following 
is  a  specification. 

This  invention  has  reference  to  iiuprove- 

10  ments  in  sound-reproducing  machines, and  es- 
pecially to  the  gramophone-reproducers  using 
a  flat  record-disk  with  the  record  thereon  in 
the  form  of  a  sinuous  spiral  groove  of  even 
depth  having  the  sound-waves  represented 

15  by  the  sinuosities  of  the  groove. 

It  is  a  characteristic  feature  of  the  gramo- 
phone-reproducer that  all  special  mechanism 
for  feeding  the  sound-box  (comprising  the  dia- 
phragm or  other  resonant  body  and  repro- 

io  ducing-stylus)  across  the  recoi-d-disk  is  dis- 
pensed with,  and  the  record-groove  itself  is 
utilized  as  a  feed-screw  of  great  delicacj',  and 
since  the  feed-screw  and  the  record-groove 
are  one  and  the  same  no  justif3ung  devices 

25  of  any  kind  for  inaccuracies  between  the 
feeding  mechanism  and  the  record-groove  are 
required.  However,  since  in  the  commercial 
gramophone-reproducer  the  sound-box  is  car- 
ried at  the  outer  end  of  a  simple  hinged  arm 

30  which  is  free  to  be  swung  around  its  hinge, 
so  as  to  be  fed  by  the  groove  across  the  rec- 
ord-disk, the  sound-box  is  necessarilj' car- 
ried thereb^^  through  an  arc  of  more  or  less 
curvature,  according  to  the  length  of  the  arm. 

35  For  commercial  use  this  arm  must  be  of  lim- 
ited length  to  make  the  reproducing-machine 
as  compact  as  possible,  and  consequently  the 
curvature  of  the  path  of  the  reproducing-sty- 
lus  across   the  record  -  tablet   is  quite  pro- 

40  nounced  and  varies  considerably  froui  the 
path  of  the  recording-stylus,  which  is  fed  in 
a  straight  line  radially  across  the  disk  upon 
which  the  record  is  first  produced. 

While  it  is  practical  to  have  the  repro- 

45  ducer- stylus  travel  through  a  curved  path 
over  the  record-disk,  still  the  reproduction  is 
not  as  perfect  as  when  the  path  of  the  repro- 
ducer-stylus conforms  with  the  path  of  the 
recorder-stylus,  for  when  the  reproducer-sty- 

50  lus  travels  through  a  curved  path  it  has  a 


more  or  less  distorted  relation  to  the  sound- 
record. 

I  have  heretofore  provided  means  for  feed- 
ing the  reproducer  sound-box  in  a  radial  line 
across  the  record-tablet  by  the  action  of  the  55 
record-groove  as  a  feed-screw  upon  the  sty- 
lus,as  shown  in  my  Letters  Patent  No.564:,586, 
dated  July  28,  1896,  and  the  same  purpose 
was  sought  to  be  achieved  by  a  system  of  in- 
terconnected links  constituting  a  lever,  as  66 
shown  in  the  patent  to  W.  Suess,  No.  427,279, 
dated  May  G,  1890;  but  both  of  these  means 
for  propelling  the  reproducer  sound-box  in  a 
radial  line  across  the  record-tablet  are  incon- 
venient in  some  respects  for  commercial  pur-  65 
poses;  and  it  is  the  object  of  the  present  in- 
vention to  achieve  the  same  purpose  by  a 
construction  that  is  free  of  the  inconvenience 
inherent  in  those  heretofore  used,  as  sug- 
gested, for  the  same  purpose.  For  this  pur-  70 
pose  I  so  mount  the  sound-box  carrier  that  it 
is  free  to  be  propelled  across  the  record-tab- 
let in  a  straight  line  by  the  engagement  of 
the  reproducer-stylus  with  the  record-groove, 
and  at  the  same  time  it  is  free  to  be  moved  75 
in  a  direction  perpendicular  or  approximately 
perpendicular  to  the  surface  of  the  record- 
tablet;  but  both  movements  are  alwaj's  in  the 
same  perpendicular  plane  relative  to  the  sur- 
face of  the  record-tablet.  80 

When  I  speak  of  a  plane  whose  direction  is 
perpendicular  to  the  surface  of  the  record- 
tablet,  I  naturally  mean  to  include  planes 
which  are  nearly  or  substantially  perpendicu- 
lar to  the  surface  of  the  record-tablet.  85 

For  the  practical  embodiment  of  my  inven- 
tion I  am  not  confined  to  any  special  mech- 
anism, since  I  have  devised  a  number  of  dif- 
ferent forms  of  sound-box  carriers  and  sup- 
ports therefor  that  will  operate  in  accordance  90 
with  my  invention;  but  in  order  to  simplify 
both  the  illustration  and  description  of  the 
invention  I  have  shown  in  the  accompanying 
drawings  but  one  embodiment  of  the  inven- 
tion, which  in  practice  has  been  found  to  give  95 
excellent  results. 

In  the  di'awings.  Figure  1  is  a  side  elevation 
of  a  gramophone-reproducer  embodying  the 
present  invention.  Fig.  2  is  a  plan  view 
thereof;  and  Fig.  3  is  an  end  view,  on  a  larger  100 
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scale,  of  the  sound-box  carrier  and  its  sup- 
port and  adjacent  parts. 

Referring  to  the  drawings,  there  is  shown 
a  motor-case  1,  containing  the  usual  spring- 
5  motor  (not  shown)  for  actuating  a  horizontal 
rotary  table  2  on  top  the  motor-case.  The 
table  2  supports  a  flat  record  tablet  or  disk  3, 
secured  thereto  by  a  elarap-nut  4.  The  rec- 
ord-disk is  of  the  usual  circular  type,  having 

10  on  its  face  a  sinuous  spiral  groove  of  even 
depth,  with  the  sound-waves  represented  by 
the  sinuosities  of  the  groove.  The  sound-box 
5  is  of  the  ordinary  construction  used  in  the 
gramophone-reproducer — that  is,  it  contains 

15  a  suitable  diaphragm,  (not  shown,)  to  which  a 
lever-like  arm  6isattached,  and  the  latter  car- 
ries a  stylus  7,  shaped  for  engagement  by  the 
record  groove  on  the  face  of  the  tablet.  As 
thus  far  described  the  structure  shown  in  the 

20  drawings  is  the  same  in  all  respects  as  the 
ordinary  commercial  gramophone,  and  conse- 
quently no  detail  description  of  the  construc- 
tion and  operation  of  these  parts  is  deemed 
necessary. 

25  The  sound-box  5  is  carried  bj^  an  arm  8, com- 
posed of  two  narrow,  preferablj"  metallic, 
strips  9  10  and  two  spacing-blocks  11 12,  pref- 
erably of  wood  or  other  light  material.  The 
two  strips  9  10  are  secured  at  the  outer  end 

30  of  the  arm  8  to  the  spacing-block  12,  which  is 
as  long  as  or  longer  than  the  greatest  width 
of  a  record  upon  the  record-tablet,  for  a  pur- 
pose that  will  hereinafter  appear.  The  other 
spacing-block  11,  as  shown,  is  shorter  than 

35  the  spacing-block  12  and  need  only  be  long 
enough  in  the  direction  of  the  length  of  the 
arm  8  to  hold  a  spring-clip  13,  which  receives 
the  neck  of  and  holds  the  sound-box  in  place 
in  such  manner  that  the  stylus  will  rest  in  a 

40  record-groove  in  the  usual  manner. 

The  spacing-block  11  is  secured  to  the  strips 
9  10  at  the  inner  end  of  the  arm  8;  but  the 
strip  10  is  longer  than  the  strip  9  and  projects 
beyond  the  end  of  the  arm  8,  in  line  with  the 

45  same,  a  distance  equal  to  or  longer  than  the 
greatest  width  of  a  record  upon  the  record- 
tablet,  the  purpose  of  which  will  also  appear 
farther  on. 

The  outer  end  of  the  arm  8,  by  the  spacing- 

50  block  12,  is  supported  upon  a  roller  14  in  such 
manner  as  to  be  freely  movable  lengthwise 
and  also  to  be  freely  rocked  up  and  down  on 
the  roller,  the  surface  of  which  thus  forms  a 
shifting  fulcrum.     The  roller  is  composed  of 

55  an  axle  15,  having  two  disks  ItJ  16  fast  on  it 
near  its  two  ends,  which  are  so  spaced  as  to 
afford  a  broad  bearing  for  the  spacing-block 
12.  The  ends  of  the  axle  15  project  beyond 
the  disks  and  are  there  pointed,  as  shown,  or 

60  are  otherwise  shaped  to  fit  in  suitable  bear- 
ings in  the  ends  of  two  parallel  side  arms  17 
17  of  a  bracket  18,  secured  to  the  motor-box 
1.  At  an  intermediate  point  in  the  side  arms 
17  there  is  secured  a  stiffening -rod   19,  as 

65  shown. 

When  the  ordinary  sound-amplifying  horn 
(not  shown)  is  placed  upon  the  machine,  one 


end  is  attached  to  and  supported  by  the  neck 
of  the  sound-box  and  the  other  end  rests  upon 
a  bracket  20  on  the  quter  end  of  the  arm  8.     70 

Fast  on  the  inner  corners  of  the  bracket  18 
and  rising  therefrom  above  the  arm  8  are  two 
rods  21  21,  so  arranged  as  to  embrace  the  arm 
8  about  midway  of  its  length,  but  in  such 
mauueras  to  not  impede  the  lengthwise  move-  75 
ment  of  the  said  arm,  and  rising  from  the  mo- 
tor-case 1,  beyond  the  inner  end  of  the  arm 
8,  is  a  forked  guide  22,  through  which  the  ex- 
tension of  the  strip  10  passes.  - 

The  purpose  of  the  rods  21  and  forked  guide  80 
22  is  to  resist  the  drag  of  the  rotating  record- 
tablet  on  the  stylus  and  through  the  latter 
on  the  sound-box  and  inner  end  of  the  arm  8, 
which  drag  acts  at  right  angles  to  the  length 
of  the  arm  and  tends  to  move  the  same  later-  85 
allj'on  the  roller;  but  neither  the  rods  21  nor 
the  guide  22  prevents  the  arm  8  from  being 
propelled  lengthwise  by  the  record -groove 
across  the  face  of  the  record-tablet  or  from 
being  moved  on  the  roller  in  a  direction  per-  90 
pendicular  or  approxi  mately  perpendicular  to 
the   surface   of   the   record  -  tablet.     Conse- 
quently all  movements  of  the  arm  8  and  of 
the  sound-box  carried  therebj'^  are  confined 
to  a  single  plane  that  is  perpendicular  to  the  95 
face  of  the  record-tablet,  since  it  is  evident 
that  all  other  movements  are  effectually  pre- 
vented by  the  rods  21  and  forked  guide  22. 
The  stylus  must  therefore  move  across  the 
face  of  the  record-tablet  in  a  straight  line,   100 
and  as  this  line  is  made  to  coincide  with  a  ra- 
dius of  the  tablet  the  path  of  the  reproducing- 
stylus  will  agree  in  all  respects  with  the  path 
of  the  i-ecording-stylus  across  the  face  of  the 
tablet  when  the  record  is  first  produced, there-  105 
by  preventing  all  distortion  of  the  reproduced 
sound  due  to  the  stylus  having  a  curved  path 
across  the  record-tablet. 

The  foregoing  description  is  confined  to  the 
particular  structure  shown  in  the  drawings,  no 
since  the  principle  of  the  invention  is  appar- 
ent therefrom;  but  it  will  be  understood  that 
any  structure  in  which  the  stylus  and  sound- 
box are  fed  across  the  record-tablet  by  the 
record-groove  and  at  the  same  time  are  free  115 
to  be  moved  in  a  diiection  perpendicular  or 
approximately  perpendicular  to  the  surface 
of  the  record-tablet,  but  in  the  same  plane  as 
the  movement  across  the  tablet,  I  consider  as 
embodying  my  invention.  It  will  also  be  un-  120 
derstood  that  the  invention  is  equally  appli- 
cable to  sound-reproducers  using  cylindrical 
tablets  as  well  as  fiat  tablets  and  to  tablets 
with  the  record  in  the  form  of  a  groove  of 
varying  depth  instead  of  in  the  form  of  a  125 
sinuous  groove  of  even  depth.  It  will  also  be 
understood  that  I  consider  a  sound-record  in 
the  form  of  or  formed  in  a  ridge  as  the  equiv- 
alent of  a  sound-record  in  the  form  of  or 
formed  in  a  groove.  130 

Having  thus  fully  described  the  invention, 
what  I  claim  is — 

1.  In  a  gramophone  or  other  device  for  re- 
producing sound  from  a  record  of  the  same, 


637,197 


a  sound-box  and  stylus  free  to  be  fed  across 
the  record-tablet  by  the  record-groove  and 
mounted  to  freely  move  toward  and  from,  but 
restrained  to  move  solely  in  a  plane  perpen- 
5  dicular  to,  the  surface  of  the  record-tablet, 
substantially  as  described. 

2.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  arotata- 
ble  record-tablet,  with  a  reproducing  sound- 

I  o  box  mounted  to  be  propelled  across  the  tablet, 
by  the  record-groove,  in  a  straight  line  aud 
mounted  to  freely  move  toward  and  from, 
but  restrained  to  move  solely  in  a  plane  per- 
pendicular to,  the  surface  of  the  record-tab- 

15  let  substantially  as  described. 

3.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  rotata- 
ble  record-tablet,  a  reproducing  sound-box, 
and  a  mounting  therefor  free  to  be  propelled 

20  by  the  record,  comprising  an  arm  carrying  the 
sound-box,  a  bearing  or  support  for  the  arm 
permitting  the  latter  to  move  freelj'  toward 
and  from,  but  restraining  it  to  move  solely  in 
a  plane  perpendicular  to,  the  surface  of  the 

25  record-tablet,  substantially  as  described. 

4.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  rotata- 
ble  record-tablet,  a  reproducing  sound-box, 
and  a  mounting  therefor  free  to  be  propelled 

30  by  the  record,  comprising  an  arm  carrying 
the  sound-box,  a  bearing  or  support  for  the 
arm,  and  guides  or  stops  for  the  arm  permit- 
ting free  motion  of  the  arm  toward  and  from, 
but  i-estrainiug  it  to  move  solely  in  a  plane 

35  perpendicular  to,  the  surface  of  the  record- 
tablet,  substantially  as  described. 

5.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  rotata- 
ble  record-tablet,  a  reproducing  sound-box, 

40  and  a  mounting  therefor  comprising  an  arm 
carrying  the  sound-box,  a  roller  or  antifric- 
tion bearing  or  support  for  the  arm,  aud 
means  permitting  free  motion  of  the  arm  to- 
ward and  from,  but  restraining  it  solely  to  a 

45  plane  perpendicular  to,  the  surface  of  the 
record-tablet,  substantially  as  described. 

6.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  rotata- 
ble  record-tablet,  a  reproducing  sound-box, 

50  and  a  mounting  therefor  comprising  an  arm 
carrying  the  sound-box  at  one  end,  a  roller 
supporting  the  arm  at  the  other  end,  and 
guides  or  stops  permitting  free  motion  of  the 
arm  toward  and  from,  but  restraining  it  to  a 


plane  perpendicular  to,  the  surface  of  the  55 
record-tablet,  substantially  as  described. 

7.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  hori- 
zontally-rotatable  record-disk,  a  reproducing 
sound-box,  and  a  mounting  therefor  compris-  60 
ing  an  arm  carrying  the  sound-box,  a  bearing 

or  support  for  the  arm  permitting  the  same 
to  be  moved  lengthwise  In  a  straight  line  and 
also  up  and  down,  and  guides  or  stops  re- 
straining all  movements  of  the  arm  to  a  sin-  65 
gle  vertical  plane,  substantially  as  described. 

8.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  hori- 
zontally-rotatable  record-disk,  a  reproducing 
sound-box,  a  mounting  therefor  comprising  70 
an  arm  carrying  the  sound-box,  a  roller-bear- 
ing for  the  arm  on  which  the  latter  may  be 
moved  lengthwise  and  up  and  down,  and 
guides  or  stops  for  the  arm  confining  or  re- 
straining all  movements  of  the  latter  to  a  75 
single  vertical  plane,  substantially  as  de- 
scribed. 

9.  In  a  gramophone  or  other  sound-repro- 
ducing machine,  the  combination  of  a  rotata- 
ble  record-tablet,  a  reproducing  sound-box  80 
and  a  mottnting  therefor,  free  to  be  propelled 
by  the  record,  comprising  an  arm,  carrying 
the  sound-box,  a  bearing  or  support  for  the 
arm  permitting  the  latter  to  move  toward  and 
from  the  record-tablet  in  a  plane  perpendicu-  85 
lar  thereto  and  the  stylus  to  rest  by  gravity 
against  the  record-tablet,  and  means  for  pre- 
venting the  movement  of  the  arm  in  any  other' 
plane,  substautiallj^  as  described. 

ro.  In  a  gramophone  or  other  sound-repro-  90 
ducing  machine,  the  combination  of  arotata- 
ble  record-tablet,  with  a  reproducing  sound- 
box mounted  to  be  propelled  across  the  tab- 
let, bj'  the  record-groove,  in  a  straight  line, 
and  mounted  to  have  its  movements  confined  95 
to  a  single  plane,  passing  through  that  line 
perpendicular  to  the  surface  of  the  record- 
tablet  and  to  have  the  stylus  and  sound-box 
rest  by  gravity  against  the  record-tablet,  sub- 
stantially as  desci'ibed.  100 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EMILE  BERLINER. 

Witnesses: 

F,  T.  Chapman, 
Hugh  M.  Sterling. 
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To  all  ivhoiiv  it  may  concern: 

Be  it  known  that  I,  Louis  Rosenthal,  man- 
ufacturer, a  subject  of  the  Emperor  of  Ger- 
man}', and  a  resident  of  6  Ruckertstrasse, 
5  Frankfort-ou-r'iie-Main,  in  the  German  Em- 
pire, have  invented  certain  new  and  useful 
Improvements  in  and  Connected  with  Phono- 
graphs and  Like  Apparatus,  which  invention 
is  fully  set  forth  in  the  following  specification. 

lo  This  invention  relates  to  phonographs  and 
like  apparatus,  and  has  for  one  of  its  objects 
to  provide  means  wherebj'^  on  the  insertion  of 
a,  coin  or  token  a  crank  or  equivalent  operat- 
ing device  is  put  into  such  connection  with 

15  the  winding  mechanism  of  a  spring  or  other 
motor  actuating  the  phonograph  or  the  like 
that  the  said  motor  can  be  wound  up.  The 
motor  is  stopped  by  a  lever  mechanism  which 
is  connected  with  or  operates  a  lever  which 

20  is  depressed  bj^  the  weight  of  the  ear  piece  or 
pieces  when  it  or  they  is  or  are  suspended 
therefrom,  thereby  stopping  the  motor. 
When  the  ear  piece  or  pieces  is  or  are  removed, 
the  lever  rises  and  releases  the  motor,  which 

25  then  operates  the  phonograph  or  the  like.  On 
the  spring-barrel  of  the  motor  or  other  suit- 
able moving  part  is  a  projection  which  after 
the  spring  has  been  wound  up  separates  the 
connection  between  the  crank  or  the  like  and 

30  the  motor,  and  thus  prevents  the  apparatus 
from  being  again  wound  up  without  the  in- 
sertion of  another  coin  or  token.  A  lever  or 
the  like  maybe  combined  with  the  motor,  by 
means  of  which  lever  or  the  like  when  the 

35  wiuding  is  effected  a  bell  or  other  visible  or 
audible  signal  will  be  actuated  to  indicate 
that  the  apparatus  is  ready  for  use. 

The  whole  apparatus  when  arranged  for  be- 
ing actuated  by  a  coin  or  token  as  aforesaid 

40  may  be  arranged  in  a  casing  which  maj^  be 
similar  to  that  of  a  telephonic  instrument, 
which  instrument  this  apparatus  can  be  made 
to  resemble  in  appearance  especially  if  the 
crank  or  operating  device  and  the  ear  piece  or 

45  pieces  and  also  the  signal-bell  (if  used)  be 
shaped  and  arranged  like  those  of  a  telephone, 
thus  facilitating  its  use  by  the  public. 

An  incandescent  lamp  may  be  arranged  in 
the  casing,  which  said  himp  is  maintained  at 

SO  incandescence  while  the  phonograph  is  actu- 
ated by  the  circuit  of  the  said  lamp  being 
completed  on  the  insertion  of  a  coin  or  token. 


By  this  means  a  picture  having  reference  td 
the  work  of  the  phonograph  or  the  like  or  an 
advertisement  can  be  exhibited.  55 

The  apparatus,  with  its  me(;hanisra,  is  illus- 
trated in  the  accompanying  drawings,  in 
which — 

Figure  1  is  a  "plan  of  the  whole  apparatus 
with  the  top  carriage  and  sound-box  removed.  60 
Fig.  2  is  a  .side  elevation  of  the  apparatus, 
showing  the  transporting- carriage.     Fig.  3 
shows  in  perspective  the  stopping  mechanism 
employed.     Fig.  4  is  a  side  elevation  of  the 
carriage  with  the  roller  hereinafterdescribed.  65 
Fig.  5  is  a  front  elevation  of  the  apparatus, 
showing  the  hopper  g  for  the  reception  of  a 
coin  and  the  sound-box  li.     Fig.  6  is  a  side 
elevation   of   the  sound-box  7i,   showing  a 
spring  for  steadying  the  said  box  laterally.   70 
Fig.  7  shows  in  elevation  and  se(,'tiou  the  driv- 
ing-crank with  its  connecting-tappet.    Fig.  8 
is  a  perspective  view  showing  the  releasing 
mechanism  for  the  toothed  wheel.     Fig.  9  is 
a  rear  elevation  of  the  apparatus.     Fig.  10  75 
illustrates  a  regulator  or  governor  employed 
for  controlling  the  clockwork.     Fig.  11  is  an 
interior  elevation  of  the  upper  portion  of  the 
casing  with  the  bell  or  gong  hammer,  hook- 
lever  for  the  earpiece,  and  the  electric-light-  80 
iug  device.     Fig.  12  is  a  perspective  view  of 
the  complete  apparatus. 

The  coin  on  being  passed  through  the  slot 
A,  provided  in  the  casing,  drops  into  the  hop- 
per g  on  the  end  of  one  arm  of  a  lever  n,  de-  85 
pressing  the  said  arm  and  thereby  raising 
the  other  arm,  which  is  provided  with  a  coun- 
terweight 0.  The  lever  in  this  movement  by 
means  of  a  connection  p  draws  up  a  lever  g, 
causing  a  bolt  r  to  rise.  Figs.  2,  5,  and  8,  and  90 
release  a  bolt  28,  which  bolt  under  the  influ- 
ence of  a  spring  s.  Fig.  1,  mounted  thereon 
and  previously  kept  in  tension,  moves  a 
toothed  wheel  Z,  loose  on  a  rod  Z',  forward  by 
means  of  a  fork  29  on  the  said  bolt  28,  so  that  95 
a  tappet  /v,  mounted  on  the  crank-shaft  /o', 
Fig.  7,  is  caused  to  enter  a  recess  /  in  the  said 
wheel  I,  which  is  now  locked  with  and  can  be 
rotated  by  a  crank-handle  fc^,  Figs.  7  and  12, on 
the  said  crank-shaft /v'.  The  revolving  toothed  tco 
wheel  I  drives  a  toothed  wheel  w  by  means  of 
the  intermediate  toothed  cylinder  1% whereby 
the  spring  in  the  spring-barrel  ic,  Fig.  1,  is 
wound  up,  which  on  being  released  in  the 


638,674 


lo 


iS 


manner  hereinafter  described  turns,by  means 
of  the  worm-gear  y  ?/',  the  sound-plate  0,  and 
thus  reproduces  the  sounds. 

The  clockwoi'k  is  released  iu  thefollowiufi: 
manner:  Upon  an  extension  of  the  winding- 
shaft  1  of  the  spring-barrel  x  a  cam-disk  2, 
Figs.  1  and  9,  is  mounted,  the  cam  3  of  which 
upon  each  revolution  of  the  disk  turns  a  slar- 
wheel  4,  adjacent  thereto,  to  the  extent  of 
one  tooth.  As  the  cam  3  engages  with  the 
last  tooth  of  the  said  star-wheel  4  a  cam  or 
tappet  5,  mounted  thereon,  meets  a  jjin  7,  fast 
on  a  bolt  6,  and  in  its  mov^ement  pushes  the 
bolt  forward  against  the  action  of  a  coiled 
spring  8  in  such  a  manner  that  the  said  bolt 
comes  into  the  position  represented  in  Fig.  9. 

On  the  front  part  of  the  bolt  6  a  catch  9  is 
pivotallj^  secured,  which  is  adapted  to  engage 
a  lug  10,  fixed  on  the  base-plate  of  the  appa- 
20  ratus,  thereby  retaining  the  bolt  6  in  its  for- 
ward position.  On  the  bolt  6  a  spring  11  is 
arranged,  which  checks  the  regulator  12  of  the 
clockwork,  which  is  released  by  pushing  the 
bolt  6  forward.  The  spring  11  acts  by  engag- 
ing against  and  between  the  spring-arms  of 
the  regulator  or  governor,  said  arms  carrying 
the  weights,  which  fl}^  outward  hj  centrifugal 
action.  On  the  bolt  6  is  also  a  pin  13,  which 
by  sliding  in  contact  with  an  inclined  plane  14 
of  an  angle-piece  15  causes  the  latter  to  rock 
on  its  pivot,  whereby  the  bell-pull,  Fig.  11,  is 
put  in  motion  bj'  the  connection  m',  the  sou  nd- 
ing  of  which  bell  indicates  the  moment  at 
which  the  user  should  unhook  the  earpiece, 
as  the  mechanism  will  now  be  in  motion.  If 
subsequently  the  earpiece  is  removed  from 
its  hook  a,  the  weight  on  the  lever  h  and  line 
h'  being  thus  removed,  the  spring  17,  connect- 
ed with  an  angle-piece  16,  pulls  back  a  bolt  18. 
On  this  bolt  18  is  a  spring  19,  which  as  it 
slides  back  will  on  its  part  release  the  regu- 
lator 12.  This  spring  19  acts  against  and  be- 
tween the  spring-arras  of  the  regulator  in  a 
manner  similar  to  spring  11. 

The  sound-box  h,  which  had  been  previ- 
ously held  in  an  upward  or  raised  position 
by  a  pin  21,  projecting  from  one  of  a  set  of 
levers  20,  bearing  upon  a  cam  22  of  a  cam- 
disk  23,  Figs.  2  and  5,  is  now  lowered,  so  that 
its  stylus  h'  rests  upon  the  sound-plate  z  by 
the  rotation  of  the  cam-disk  23  and  remains 
upon  the  said  sound-plate  until  the  cam-disk 
23  has  completed  its  revolution,  when  the  pin 
21  is  again  raised  by  the  cam  22. 

The  spring-barrel  x  simultaneously  by  the 
aid  of  the  gearing, r'^cHurns  the  toothed  cylin- 
der 24,  mounted  loosely  upon  a  shaft,  and 
this  cylinder  by  the  aid  of  an  intermediate 
toothed  wheel  25  rotates  a  curved  drum  26. 
60  This  latter  is  so  arranged  as  to  push  a  sliding 
rod  27  against  the  bolt  28  (see  Figs.  1,  2,  5, 
and  8)  as  soon  as  the  mechanism  is  started. 
The  bolt  28  so  pushed  back  by  means  of  fork 
29,  actuated  by  the  same,  then  causes  the 
toothed  wheel  /  to  retire  in  such  a  manner 
that  the  pin  k  of  the  crank-shaft  Ic' ,  Fig.  7, 
becomes  disengaged  from  the  said  wheel  and 
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the  crank  again  runs  idle  until  by  the  inser- 
tion of  a  fresh  coin  the  toothed  wheel  I  can 
again  be  operated.  The  bolt  28  is  then  stopped 
by^the  aid  of  the  swinging  bolt  r,  the  spring  s 
being  in  compression,  and  the  toothed  wheel  I 
is  retained  in  its  inoperative  position. 

Against  the  curved  edge  of  the  drum  20  a 
roller  or  pin  /,  Figs.  1,  2,  and  4,  is  applied, 
which  is  mounted  on  a  carriage  e  for  trans- 
porting the  sound-box  h  and  which  moves  the 
carriage  forward  as  the  drum  is  rotated. 
When  the  carriage  e  has  reached  its  outer- 
most point,  the  roller  /  becomes  free  upon 
further  rotation  of  the  drum  26,  and  the  car- 
riage e  and  the  sound-box  li  are  returned  to 
their  original  positions  by  the  spiral  spring 
30.  At  the  same  time  the  carriage  e  releases 
the  swinging  catch  9,  Figs.  2,  3,  and  9,  by  the 
aid  of  a  nose  31,  whereupon  the  bolt  6  re- 
turns to  the  original  position  under  the  action 
of  the  spring  8  and  again  stops  the  regulator 
12  and  the  clockwork  connected  therewith  by 
means  of  the  spring  11.  The  further  stop- 
page of  the  mechanism  is  then  effected  in  the 
manner  already  described  by  placing  the  ear- 
piece on  the  hook  a.  In  order  to  prevent  the 
regulator  12,  and  jointly  therewith  the  clock- 
work, from  being  stopped  by  the  spring  19, 
owing  to  the  premature  hooking  of  the  ear- 
piece on  its  lever,  the  double  lever  16  is  re- 
tained during  the  action  of  the  clockwork  by 
an  oscillating  trap  32,  Figs.  1  and  2,  mounted 
on  the  framework  and  adapted  to  be  released 
upon  the  return  of  the  carriage  after  it  has 
traveled  its  full  distance  forward.  The  trap 
32  in  its  normal  working  position  retains  the 
bolt  18  by  its  face  contacting  with  the  shoul- 
der 70  on  the  end  of  said  bolt;  but  when  the 
carriage  e  has  completed  its  return  journey 
the  said  carriage  strikes  against  the  edge  of 
the  trap,  causing  the  same  to  rock  on  its  pivot 
and  bringing  the  opening  71  therein  into  a 
position  to  allow  the  bolt  18  to  pass  there- 
through, whereupon  the  regulator  is  locked 
by  the  spring  19.  Thus  it  will  be  seen  the 
latch  is  disengaged  from  behind  the  shoulder 
by  the  action  of  the  carriage  e  striking  against 
the  side  of  the  latch  32  on  its  retui-n  to  its 
starting-point. 

To  insure  a  support  for  the  sound-box  /t, 
while  not  impeding  its  lateral  movements,  its 
bracket  33  is  held  in  position  at  both  sides 
by  means  of  a  spring  or  springs  i.  Fig.  6. 

The  general  operation  of  the  apparatus  as  a 
whole  is  as  follows:  By  the  insertion  of  a  coin 
into  the  slot  A  of  the  apparatus  the  lever  n  is 
rocked  on  its  pivot,  raising  the  lever  g  and 
bolt  r,  so  that  the  bolt  28  is  released  and 
moved  by  the  springs,  (previously  in  compres- 
sion,) and  the  fork  29  on  the  said  bolt  28 
causes  the  toothed  wheel  I  to  engage  with  the 
crank-shaft  7v'  The  clockwork  can  then  be 
wound  up.  The  release  of  the  clockwork 
takes  place  after  a  complete  rev^olution  of  the 
star-wheel  4  by  the  withdrawal  of  the  spring 
11  on  the  bolt  6  and  the  spring  19  on  the  bolt 
18,  the  latter  movement  being  effected  by  the 
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removal  of  the  earpiece  from  its  hook.  The 
movement  of  the  bolt  6  also  rings  the  bell  c, 
informing  the  user  that  the  phonograph  has 
commenced  working.  On  the  release  of  the 
5  regulator  the  shaft  Z',  with  its  sound-plate  Z, 
is  rotated  by  the  clockwork,  the  sound-box 
being  also  lowered,  with  its  stylus,  so  that  the 
latter  rests  on  the  said  sound-plate  by  the  ro- 
tation of  the  cam-disk  23  through  gearing  x' 

lo  x^  25,  the  pin  21  dropping  from  the  cam  22. 
At  the  same  time  the  curved  drum  26  is  ro- 
tated, whereby  through  the  rod  27  the  bolt 
28  is  pushed  back,  being  retained  by  the  bolt 
r,  and  the  toothed  wheel  I  is  again  disengaged 

IS  from  the  crank-shaft  K'.  The  curved  drum 
in  its  rotation  causes,  through  the  bolt/,  the 
requisite  forward  movement  of  the  carriage 
e  and  sound-box  h,  the  return  of  the  same  be- 
ing obtained  bj'  the  spring  30.     In  thisback- 

2o  ward  movement  the  nose  31  on  the  carriage 
e  releases  the  bolt  9,  so  that  the  spring  11  again 
comes  against  the  regulator  and  stops  the 
clockwork.  This  is  effected  in  the  following 
manner :  Catch  9  has  a  trip  60  pivoted  thereto, 

25  Fig.  2.  On  the  return  movement  of  the  car- 
riage the  nose  31  engages  the  under  side  of 
trip  60,  thus  lifting  the  catch  9,  a  pin  61 
(shown  in  dotted  lines,  Figs.  2  and  9)  acting 
to  limit  the  movement  of  trip  60  from  left  to 

30  right.  When  the  carriage  is  moved  in  the 
other  direction,  the  trip  60  swings  freely  on 
its  pivot,  allowing  the  nose  to  pass,  the  bent 
wire  62  serving  to  prevent  unnecessary  move- 
ment in  this  direction. 

35  During  the  working  of  the  apparatus  an 
electric  light.  Fig.  11,  may  be  brought  to  in- 
candescence, so  that  any  suitable  graphic  rep- 
resentation, picture,  or  advertisement  will 
become  illuminated  infront  of  the  user.    This 

40  is  effected  in  the  following  manner: 

The  cam-disk  23,  Figs.  1,  2,  and  0,  which  is 
made  of  a  good  conductor  of  electricity,  is 
connected  with  one  pole  of  a  battery  B  by  a 
conductor  50,  leading  through  the  incandes- 

45  cent  lamp,  Fig.  11,  to  the  frame  of  the  ma- 
chine, Fig.  2,  to  said  disk.  The  other  pole  is 
connected  hy  a  conductor  51,  Figs.  11  and  2, 
with  the  binding-post  of  a  contact  34,  having 
a  part  bearing  against  the  cam-disk  23.     The 

50  said  disk  23  is  provided  at  one  part  of  its  sur- 
face with  an  ebonite  plate  35,  (see  Figs.  1,  2, 
and  5,)  which  comes  against  the  contact  when 
the  mechanism  and  the  disk  are  at  rest.  Bat- 
tery B  is  supported  by  a  bracket  B',  Fig.  11. 

55  Having  now  particular]}'  described  and  as- 
certained the  nature  of  the  said  invention  and 
in  what  manner  the  same  is  to  be  performed, 
I  declare  that  what  I  claim  is — 

1.  In   a  coin  -  controlled  graphophone   or 

60  sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor  embracing  mechan- 
ism for  storing  up  energy,  means  for  actuat- 
ing said  mechanism,  coin-operated  devices  for 
throwing  said  means  into  operative  relation 

65  with  said  mechanism,  sound-reproducing  de- 
vices, an  earpiece  or  receiver  connected  with 
said  reproducing  devices,  a  detent  normally 


preventing  the  operation  of  the  motor,  and  a 
movable  support  for  the  earpiece  or  receiver 
adapted  upon  removal  of  the  earpiece  there-  70 
from  to  withdraw  said  detent  and  release  the 
motor,  substantially  as  described. 

2.  In  apparatus  of  the  kind  described,  the 
combination  with  a  driving-motor  embracing 
mechanism  for  storing  up  energy,  means  for  75 
actuating  said  mechanism,  coin-operated  de- 
vices for  throwing  said  means  into  operative 
relation  with  said  mechanism,  a  detent  nor- 
mally preventing  the  operation  of  the  motor, 
means  acting  to  automatically  withdraw  said  80 
detent  upon  the  storing  up  of  a  predetermined 
amount  of  energy,  a  second  detent  normally 
preventing  the  operation  of  the  motor,  sound- 
reproducing  devices,  an  earpiece  or  receiver 
connected  with  said  reproducing  devices,  a  85 
movable  support  for  said  earpiece  or  receiver 
adapted  upon  the  removal  of  the  latter  to 
withdraw  said  second  detent  and  release  the 
motor. 

3.  In  apparatus  of  the  kind  described,  the  90 
combination  with  a  driving-motor  embracing 
mechanism  for  storing  up  euergj'^,  means  for 
actuating  said  mechanism,  coin-operated  de- 
vices for  throwing  said  means  into  operative 
relation  with  said  mechanism,  a  signal,  a  de-  95 
tent  normallj"  preventing  the  oijeration  of  the 
motor,  means  acting  to  automatically  with- 
draw said  detent  and  actuate  said  signal  upon 
the  storing  up  of  a  predetermined  amount  of 
energy,  a  second  detent  normally  preventing  100 
the  operation  of  the  raotor,sound-reproducing 
devices,  an  earpiece  or   receiver  connected 
with  said  reproducing  devices,  a   movable 
support  for  said  earpiece  or  receiver  adapted 
upon  the  removal  of  the  latter  to  withdraw  105 
said  second  detent  and  release  the  motor. 

i.  In  a  coin  -  controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor  embracing  mechan- 
ism for  storing  up  energj^,  means  for  actuat-  no 
ingsaid  mechanism,  coin-operated  devices  for 
throwing  said  means  into  operative  relation 
with  said  mechanism,  sound-reproducing  de- 
vices, an  earpiece  or  receiver  connected  with 
said  reproducing  devices,  a  detent  normally  115 
preventing  the  operation  of  the  motor,  a  mov- 
able support  for  the  said  earpiece  or  receiver 
adapted  upon  removal  of  the  latter  to  with- 
draw said  detent,  and  means  for  automatic- 
ally locking  said  detent  in  its  withdrawn  po-  120 
sition  while  the  machine  completes  a  c.ycle  of 
its  operation. 

5.  In  a  coin  -  controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor  embracing  mechan-  125 
ism  for  storing  up  energy,  means  for  actuat- 
ing said  mechajiism,  coin-operated  devices  for 
throwing  said  means  into  operative  relation 
with  said  mechanism,  sound  -  reproducing 
mechanism  embracing  a  carriage,  means  130 
driven  by  the  motor  for  advancing  the  same, 
and  means  for  automatically  returning  the 
carriage  to  its  starting-point  upon  its  reach- 
ing the  limit  of  its  advance  movement;  an 
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earpiece  or  receiver  connected  with  said  re- 
producing devices,  a  detent  normallj^  prevent- 
ing the  operation  of  the  motor,  a  movable  sup- 
port for  the  earpiece  connected  with  the  de- 
5  tent  and  adapted  upon  removal  of  the  ear- 
piece to  withdraw  the  detent  and  release  the 
motor,  means  acting  automatically  to  lock  the 
detent  in  its  withdrawn  position,  said  lock- 
ing means  being  so  located  as  to  be  acted 
10  upon  by  the  carriage  on  its  return  movement 
to  release  the  detent. 

6.  In  a  coin  -  controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor  embracing  mechan- 

15  ism  for  storing  up  energj^,  means  for  actuat- 
ingsaid  mechanism,  coin-operated  devices  for 
throwing  said  means  into  operative  relation 
with  said  mechanism,  sound  -  reproducing 
mechanism    embracing    a    carriage,    means 

20  driven  by  the  motor  for  advancing  the  same, 
and  means  for  automatical!}^  returning  the 
carriage  to  its  starting-point  upon  its  reach- 
ing the  limit  of  its  advance  movement;  an 
earpiece  or  receiver  connected  with  said  re- 

25  producing  devices,  a  detent  normally  pre- 
venting the  operation  of  the  motor,  a  movable 
support  for  the  earpiece  connected  with  the 
detent  and  adapted  upon  removal  of  the  ear- 
piece to  withdraw  the  detent  and  release  the 

30  motor,  and  means  actuated  by  the  retui-n  of 
the  carriage  to  throw  the  mechanism  for  stor- 
ing up  energy  and  its  actuating  means  out  of 
operative  relation. 

7.  In  a  coin  -  controlled  graphophone  or 
35  sound-reproducing  apparatus,  the  combina- 
tion with  a  motor,  means  for  winding  up  the 
same,  a  spring-actuated  clutch  for  connecting 
said  means  with  the  motor,  coin-actuated  de- 
vices or  levers  for  releasing  said  clutch,  sound- 

40  reproducing  devices,  an  earpiece  or  receiver 
in  communication  with  the  same,  a  pivoted 
lever  supporting  and  adapted  to  be  depressed 
at  one  end  by  the  weight  of  the  earpiece,  a 
spring- actuated  detent  connected  with  the 

45  other  end  of  said  lever  and  normally  held  out 
of  engagement  with  the  motor  by  the  tension 
of  its  actuating -spring  but  adapted  to  be 
moved  into  engagement  with  and  prevent  the 
operation  of  the  motor  by  the  action  of  the 

50  supporting-lever  when  depressed  by  the  ear- 
piece. 

8.  In  a  coin -controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor,  of  a  crank  for  wind- 

55  ing  up  the  same,  a  spring-actuated  clutch  for 
connecting  the  crank  with  the  motor,  a  latch 
for  normallj-  holding  said  clutch  out  of  en- 
gagement with  the  crank  against  the  tension 
of  its  actuating-spring,  coin-actuated  levers 

60  adapted  to  operate  said  latch  to  release  the 
clutch,  a  detent  normally  in  engagement  with 
and  acting  to  prevent  the  operation  of  the 
motor,  a  spring-actuated  slide  carrying  said 
detent,  means  operating  upon  the  winding  up 

65  of  the  motor  to  a  predetermined  point  to  ad- 
vance said  slide  against  the  tension  of  its 
spring  and  withdraw  its  detent  from  engage- 


ment with  the  motor,  means  acting  to  auto- 
maticallj"  retain  the  slide  in  its  advanced 
position,  sound-reproducing  devices,  an  ear- 
piece or  receiver  in  communication  therewith, 
a  movable  support  for  said  eai"piece  adapted 
to  be  depressed  by  the  weight  thereof,  a  sec- 
ond detent  adapted  to  engage  the  motor  and 
prevent  operation  thereof,  connections  be- 
tween said  detent  and  the  movable  support 
wherebjr  the  detent  is  adapted  to  be  held  in 
engagement  with  the  motor  while  the  support 
is  depressed,  and  means  for  withdrawing  the 
second  detent  from  such  engagement  to  re- 
lease the  motor  upon  the  removal  of  the  ear- 
piece from  its  support. 

9.  In  a  coin -controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor,  of  a  crank  for  wind- 
ing the  same,  a  spring-actuated  clutch  for 
connecting  the  crank  with  the  motor,  a  latch 
for  normally  holding  said  clutch  out  of  en- 
gagement with  the  crank  against  the  tension 
of  its  actuating-spring,  eoin-actiiated  levers 
adapted  to  operate  said  latch  to  release  the 
clutch,  a  detent  normally  in  engagement  with 
and  acting  to  prevent  the  operation  of  the 
motor,  a  spring-actuated  slide  carrying  said 
detent,  means  operating  upon  the  winding  up 
of  the  motor  to  a  predetermined  point  to  ad- 
vance said  slide  against  the  tension  of  its 
spring  and  withdraw  its  detent  from  engage- 
ment with  the  motor,  means  acting  to  auto- 
matically retain  the  slide  in  its  advanced 
position,  sound-reproducing  devices  embrac- 
ing a  carriage,  means  driven  bj'  the  motor  for 
advancing  the  carriage,  and  means  for  auto- 
maticallj"  returning  the  carriage  after  it 
reaches  the  limit  of  its  advance  movement, 
an  earpiece  or  receiver  in  communication 
with  the  sound-reproducingdevice,  a  movable 
support  for  said  earpiece  adapted  to  be  de- 
pressed by  the  weight  thereof,  a  second  de- 
tent adapted  to  engage  the  motor  and  prevent 
operation  thereof,  connections  between  said 
detent  and  the  movable  support  whereby  the 
detent  is  adapted  to  be  held  in  engagement 
with  the  motor  while  the  support  isdepressed, 
means  for  withdrawing  the  second  detent 
from  such  engagement  to  release  the  motor 
upon  the  removal  of  the  earpiece  from  its 
support,  and  devices  actuated  by  the  return 
of  the  carriage  to  move  the  clutch  out  of  its 
operative  position  and  into  engagement  with 
its  retaining-latch. 

10.  In  a  coin -controlled  graphophone  or 
sound-reproducing  apparatus,  the  combina- 
tion with  a  driving-motor,  of  a  crank  for  wind- 
ing up  the  same,  a  spring-actuated  clutch  for 
connecting  the  crank  with  the  motor,  a  latch 
for  normally  holding  said  clutch  out  of  en- 
gagement with  the  crank  against  the  tension 
of  its  actuating-spring,  coin-actuated  levers 
adapted  to  operate  said  latch  to  release  the 
clutch,  a  detent  normally  in  engagement  with 
and  acting  to  prevent  the  operation  of  the 
motor,  a  spring-actuated  slide  carrying  said 
detent,  means  operating  upon  the  winding  up 
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of  the  motor  to  a  predetermined  point  to  ad- 
vance said  slide  against  the  tension  of  its 
spring  and  withdraw  its  detent  froua  engage- 
ment with  the  motor,  means  acting  to  auto- 
5  matieally  retain  the  slide  in  its  advanced  po- 
sition, sound-reproducing  devices,  a  bail  act- 
ing to  automatically  lock  the  second  detent 
in  its  withdrawn  position,  and  means  acting 
iipon  the  return  movement  of  the  carriage  to 


move  the  clutch  out  of  its  operative  position  lo 
and  into  engagement  with  its  retaining-latch. 
In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

LOUIS  ROSENTHAL. 
Witnesses: 

George  William  Johnson, 
William  Frederick  Upton. 


"^  >^ ,   'T^ 


No.  639,452. 


Patented  Dec.  19,  1899. 


G.  T.  SMALLWOOD. 
GRAPHOPHONE. 

(Application  filed  Juse  13,  1899.) 


(No  Model.) 


r-^sr-^.  ■  ^ 


[^z:y7,3 


I^iy,,  X  ^ 


JTt^ 


I   ^rt^ 


T'   O 


jt-t/t/icsses 


^^;^..S 


-^lij-y 


United  States  Patent  Office. 


GEORGE  T.  SMALLWOOD,  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

GRAPHOPHONE. 


SPECIFICATION"  forming  part  of  Letters  Patent  No.  639,452,  dated  December  19,  1899. 

Application  filed  June  13. 1899.    Serial  No.  720,425.    (No  model.) 


To  (ill  /I'll  am  Ih  iivay  concern: 

Be  it  known  that  I,  George  T.  Small  wood, 
of  Washinn^ton,  District  of  Columbia,  have  in- 
vented a  new  and  useful  Improvement  in 
5  Graphophones,  wliich  improvement  is  fully 
set  forth  in  the  following  specification. 

This  invention  relates  to  graphophones, and 
comprises  certain  improvements  hereinafter 
pointed   out  wliich  have  for   their  object, 

lo  niainl}^  the  simplification  of  the  mechanism 
for  recording  and  reproducing  sounds  and 
the  construction  of  efficient  apparatus  at 
small  expense  and  in  small  compass. 

The  invention  consists,  first,  in  a  stylus- 

15  carrying  arm  having  a  translator}'  movement 
across  the  suiface  of  the  tablet  independent 
of  the  diaphragm  or  resonant  body.  This  con- 
struction porniKs  of  the  use  of  a  stationary 
<liaphragm  ajid  of  very  light  movable  parts, 

20  minimizing  the  friction  and  resistance  in  feed- 
ing. It  is  particularly'  useful  where  economy 
of  space  is  desirable  or  where  the  instrument 
does  not  always  rest  on  a  horizontal  support 
in  use — for  example,  in  pocket-graphophones 

25  or  toys  of  various  sorts.  The  stylus  may  be 
either  a  recording  or  a  reproducing  stylus. 
This  part  of  my  invention  also  embraces 
means,  such  as  a  defiector,  acting  to  lift  the 
stylus  from  the  record  and  return  the  same 

30  to  its  starting-point  after  it  has  followed  the 
record-groove  for  a  predetermined  distance 
or  reaches  the  end  thereof. 

The  invention  consists, secondl3',in  a  sound- 
record  adapted  specially  for  operation  with 

35  areproducermountedasjustexplained.  Said 
sound-i-ecord  is  characterized  by  a  groove  of 
which  one  side  is  perpendicular  (or  nearl}'  so) 
to  the  plane  of  tlie  recording-surface  and  the 
other  is  oblique  to  said  plane.     This  form  of 

40  groove  facilitates  the  feeding  of  the  record- 
iiigand  reproducingstyius.  Thegroove  may 
be  formed  ijieliminarilj'and  the  record  after- 
ward cut  or  engraved  therein,  or  the  groove 
may  be  cut  in  advance  of  the  recording-stylus 

45  by  a  properly-shaped  tool,  or  records  of  this 
description  may  be  made  by  molding  or  by 
anj' suitable  process  of  copying  or  duplica- 
tion. Preferably  the  groove  is  formed  in  the 
tablet  before  the  record  is  made.    The  perpen- 

50  dicudar  shoulder  or  face  thereby  etfects  the 
feedifrg,  of  the  recorder,  and  the  record  is  cut 


on  the  oblique  face,  whereb}'  a  more  effective 
shear  cut  is  produced. 

The  invention  consists,  further,  in  improve- 
ments in  construction,  detail,  and  arrange-  55 
raent,  as  may  be  best  explained  in  connection 
with  the  accompanying  drawings,  wherein — 

Figure  1  is  an  elevation,  with  the  front  of 
the  casing  and  diaphragm  removed,  of  a 
pocket -graphophone  embodying  my  inveu-  60 
tion.  Fig.  2  is  a  sectional  view  of  the  same, 
partly  in  elevation.  Fig.  3  is  a  detail  eleva- 
tion, and  Fig.  3^  a  detail  perspective  view, 
illustrating  the  position  of  the  parts  when  the 
deflector  begins  its  action  of  lifting  the  stylus  65 
from  the  record  in  returning  the  same  to  its 
starting  position.  Fig.  4 isa detail  view iilus- 
ti-ating  the  shape  of  the  reeord-groove  and 
point  of  a  recording-stylus  employed  there- 
with. Fig.  5  is  a  sectional  view,  partly  in  70 
elevation  on  line  5  of  Fig.  6,  of  a  modified 
form  of  the  apparatus.  Fig.  G  is  a  sectional 
view  looking  to  the  left  on  line  G  of  Fig.  5, 
and  Fig.  7  is  a  detail.  Fig.  8  shows  a  modi- 
fication of  details  of  parts  shown  in  Figs.  6  75 
and  G.  Fig.  9  is  an  elevation,  partly  broken 
awaj'  to  show  underlying  parts,  of  another 
modification  of  the  invention;  and  Fig.  10  is 
a  sectional  view  of  the  same. 

Referring  to  Figs.  1,  2,  3,  3*,  and  4,  A  Is  a  80 
easing,  preferably'  in  the  shape  of  a  shallow 
circular  cup,  having  an  enlargement  a  at  one 
side  thereof.  B  is  a  cover  therefor  of  corre- 
sponding shape,  having  a  central  aperture 
6  therein,  through  which  the  atmosphere  has  85 
unrestricted  access  to  the  diaphragm. 

C'  is  a  dish-shaped  wheel  pi votall}' secured 
to  the  casing  bj^  a  screw  d  and  having  gear- 
teeth  around  its  peripheral  edge. 

E  is  a  record-tablet  of  annular  disk  form  90 
made  of  any  suitable  material — such,  for  ex- 
ample, as  wax  or  a  wax-like  material-— having 
a  sound-record  formed  therein  in  any  suitable 
manner.     The  pi-ef erred  form  of  record  is, 
however,  a  groove  having  irregularities  cor-  95 
responding  to  sound-waves,  and  the  preferred 
form  of  groove  is  that  shown  in  Fig.  4  of  the 
drawings,  which  has  a  wall  e  approximately 
perpendicular  to  the  plane  of  the  surface  of 
the  tablet  and  a  wall  e'  oblique  to  said  plane.   100 
In  such  a  groove  the  irregularities  (elevations 
and   depressions)    corresponding  to  sound- 
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waves  are  formed  ia  the  inclined  wall  e\  while 
the  approximately  perpendicular  wall  e  acts  i 
iiot  onlj'  to  impart  to  the  reproducing-stylus  a 
translatory  movement  across  the  reeoi'd  in  the 
^  act  of  reproducing,  but  ma}'  also  impart  a 
similar  movement  to  a  recording-stylus  in  the 
act  of  recording  sounds  in  such  a  groove. 

In  Fig.  4,  /  represents  the  preferred  shape 
of  recording-stylus  point  for  use  with  a  groove 

lo  having  the  characteristics  above  mentioned. 
The  vertical  edge/'  of  the  stylus  coacts  with 
wall  e  of  the  groove  to  cause  the  stylus  to 
follow  the  latter,  while  the  rounded  edge/- 
acts  to  cut  or  engrave  the  record  of  sound  in 

15  the  wall  e'  in  the  form  of  irregularities  or  ele- 
vations and  depressions.     The  record-tablet 
E  fits  closely  within  the  dished  wheel  C  and 
is  rotated  therewith  by  frictional  contact. 
6  is  a  short  shaft  having  bearings  in  the 

20  casing  A  and  cover  B  and  carrying  a  gear- 
wheel g,  located  in  enlai-gement  a  and  which 
meshes  with  the  teeth  of  wheel  C. 

Shaft  G  may  be  rotated  by  a  crank  g'  to 
drive  the  gear-wheel  g  and  in  turn  rotate  the 

25  wheel  C  and  with  it  the  record-tablet. 

H  is  a  diaphragm  of  suitable  construction 
secured  to 'the  inside  of  the  cover  over  the 
opening  6  by  any  suitable  means,  as  by  an 
annulus  /i,  Fig.  2.     To  the  center  of  the  dia- 

30  phragm  is  rigidly  secured  a  post  i,  which  in 
turn  has  a  bar  fc  rigidly  fixed  to  its  outer  end. 
The  bar  U  is  preferably  of  arc  shape,  as  shown 
in  B'ig.  1. 

L  is  the  stylus-carrying  arm,  pivoted  to  the 

35  under  side  of  cover  *B  at  /,  its  outer  end  be- 
ing free  to  swing  acro.ss  the  record-tablet  from 
the  outer  edge  toward  the  center  thereof,  or 
vice  versa,  and  to  travel  along  and  in  close 
contact  with  the  bar  7i. 

40  m  is  the  stylus-point,  (which,  although  it, 
as  shown  in  the  drawings,  is  more  particularly 
intended  to  illustrate  the  point  of  a  repro- 
ducer, may  obviously  be  the  point  of  a  re- 
corder,) carried  by  the  arm  L.     At  its  extrem- 

45  ity  arm  L  is  bent  in  the  form  of  a  hook  /'. 
(See  Figs.  2,  3,  and  .3\) 

N  isa  metallic  deflector-plate  secured  at  its 
outer  edge  to  the  wheel  C  and  bent  under  at 
its  inner  edge  along  the  line  of  an  arc,  form- 

50  ing  a  flange  71,  which  has  at  its  opposite  ex- 
tremities downwardlj^-turned  lips  )i  and  ir. 
In  operation,  assuming  that  the  apparatus 
is  being  used  to  reproduce  from  a  tablet  in 
which  a  sound- record  has  been  formed  in  a 

55  groove  represented  by  the  spiral  linear,  Figs. 
1  and  3,  the  stylus-point  is  engaged  with  the 
groove  near  the  outer  end  thereof  and  crank 
g'  is  manipulated  to  rotate  the  record-tablet 
in  the  direction  indicated  by  the  arrow.  Fig. 

60  1.  In  its  movement  the  groove  in  the  tablet 
imparts  to  the  stylus-point  and  arm  La  trans- 
latory movement  toward  the  center  of  the 
record-disk,  arm  L  swinging  on  its  pivot  /. 
During  such  movement  the  irregularities  in 

65  the  groove  or  record  corresponding  to  sound- 
waves, impart  corresponding  vibratory  move- 
ments  to   the  stylus -point  m,  from   which 


they  are  duly  transmitted  to  the  diaphragm 
through  the  arm  L  and  bar  R.     During  the 
greater  part  of  the  travel  of  the  stylus- car-  70 
rying  arm  L  from  the  outer  end  of  the  record- 
groove  toward  the  center  thereof  the  deflec- 
tor-plate N  passes  freely  over  the  hook  \!  at 
the  extremity  thereof;  but  when  such  arm 
nears  the  limit  of  its  inward  movement,  as  75 
shown  in  Figs.  3  and  3%  said  hook  /'  isbrought 
to  such  position  that  in  the  movement  of  the 
deflector-plate  N  the  lip  n'  engages  therewith 
and  by  reason  of  its  inclination  lifts  the  end 
of  arm  L,  and  with  itthe  stj-lus-poiutw;,  from  80 
engagement  with  the  record-groove  x.     Con- 
tinued movemeut  of  the  deflector -plate  N 
causes  the  hook  /'  to  travel  along  the  flange 
72,  the  curvature  of  which  at  the  same  time 
swings  the  free  end.  of  arm  L  on  its  pivot  85 
away  from  the  center  of  tlie  record -tablet 
until  the  hook  finally  I'ides  down  the  lip  7^^ 
and  is  dropped  gently  into  engagement  with 
the  record-groove  near  the  outer  end  thereof. 
The  stylus  and  arm  carrying  the  same  are  90 
thus  automatically  returned  to  their  starting 
position. 

In  Figs.  5  and  G  I  have  shown  a  modifica- 
tion wherein  the  bar  o,  rigidly  attached  to 
the  diaphragm  through  post  0',  is  secured  at  95 
one  end  at  y  to  the  under  side  of  the  cover, 
while  its  other  extremity  is  in  position  to  be 
engaged  by  an  inclined  lug  g  on  a  slide  /c'. 
(See  Figs.  6  and  7.)  Slide  /c' is  carried  bj' 
the  cover  B  and  is  adapted  to  be  manipulated  roo 
by  pushing  on  lug  s,  located  on  the  outside 
of  the  cover  and  connected  to  the  slide  by  a 
pin  s',  passing  througli  a  slot  s-  in  the  flange 
of  the  cover.  T  is  the  arm  carrying  stylus- 
point  /,  said  arm  being  pivoted  to  the  under  105 
side  of  cover  B  and  having  an  ear  t'  thereon 
in  position  to  be  engaged  by  the  end  of  slide 
r  as  the  latter  is  moved  to  the  left.  Fig.  G. 

As  clearly  shown  in  Fig.  5,  the  outer  end 
of  arm  T  is  bent  in  the  form  of  a  hook  i?  and  i  ic 
engages  closely  about  (althougii  movable 
along)  bar  o,  so  that  the  vibrations  of  the 
stylus-point  are  accurately  transmitted  to  the 
diaphragm  in  the  act  of,  reproducing,  (and, 
vice  versa,  in  the  act  of  recording.)  When  115 
the  stylus-point  reaches  the  inner  end  of  the 
record-groove,  the  slide  r  is  manipulated.  In 
the  movement  of  the  slide  the  inclined  lug  g 
first  comes  into  action  to  lift  the  free  end  of 
bar V;,  and  with  it  the  stylus-point,  from  en-  120 
gagement  with  the  recoi-d-tablet.  After  this 
has  been  effected  the  end  of  the  slide  comes 
into  contact  with  the  ear  //  on  arm  T,  swing- 
ing the  latter  on  its  pivot  so  that  its  free  end 
is  moved  to  the  outer  edge  of  the  record-tab-  125 
let,  its  stylus-point  being,  of  course,  still  held 
out  of  contact  with  the  tablet.  Movement  of 
the  slide  r  to  the  right  now  lowers  the  stylus, 
so  that  it  again  makes  contact  with  the  rec- 
ord-tablet. "  130 

Instead  of  the  inclined  lug  q  on  slide  r  I 
may  cut  an  inclined  slot  r  therein  and  pro- 
ject the  end  (?  of  bar  0  into  said  slot,  as  clearly 
shosvn  in  Fig.  8. 


689,452 


3 


In  Figs.  9  and  10  I  have  shown  another 
modification,  wherein  V  is  a  triangularlj'- 
shaped  frame  pivoted  at  the  point  r  of  one  of 
the  angles  to  the  diaphragm  li,  at  the  point 
5  of  another  angle  carrying  stylus-point  iv,  and 
at  the  point  of  its  third  angle  carrying  a  roller 
y,  which  bears  against  and  travels  over  the 
diaphragm  from  the  center  toward  the  outer 
edge  thereof  as  the  stylos-point  and  fi-arae 
to  are  given  a  translatory  movement  on  pivot  r 
by  the  spiral  record-groove  in  the  tablet. 

My  invention  is  not,  of  course,  limited  to 

the  precise  construction  herein  shown  and 

described,  being  in  its  broad  features  capable 

IS  of  embodiment  in  other  forms  of  apparatus 

for  recording  and  reproducing  aourd. 

What  I  claim  is — 

1.  In  apparatus  for  recording  and  repro- 
ducing sound  the  combination  with  a  sta- 

2o  tionary  diaphragm  or  resonant  body,  and  a 
record-tablet,  of  a  stylus  acting  in  conjunc- 
tion with  the  record-tablet,  and  an  arm  car- 
rying said  stylus  free  to  have  a  translatory 
movement  across  the  surface  of  the  tablet 

25  while  in  contact  therewith  and  independently 
of  the  diaphragm  and  adapted  to  transmit  be- 
tween the  dia  hragm  and  stylus  vibratory 
movements  corresponding  to  sound-waves. 

2.  In  a  graphophone,  the  combination  with 
30  a  stationary  diaphragm  or  resonantbod}^  and 

a  record-tablet,  of  a  stylus  acting  in  conjunc- 
tion with  the  record-tablet,  an  arm  carrying 
said  stylus  free  to  have  a  translatory  move- 
ment across  tlie  surface  of  the  tablet  while 

35  in  contact  thei-ewith,  and  independentl3^  of 
the  diaphragm,  and  a  bar  rigidly  secured  to 
the  diaphragm  and  along  and  in  close  contact 
with  which  the  stylus-carrying  arm  travels  in 
its  translatory  movement. 

40  3.  In  a  graphophone,  the  combination  with 
a  stationary  diaphragm  or  resonant  body,  of 
a  record-tablet  and  means  for  moving  the 
same,  a  stylus  acting  in  conjunction  with  the 
record -tablet,  an  arm  carrying  said  stylus 

45  fi'ee  to  have  a  translatory  movement  across 
the  surface  of  the  tablet  while  in  contact 
therewitli  and  adapted  to  transmit  between 
the  diaphragm  and  stylus  vibratory  move- 
ments corresponding  to  sound-waves. 

50  4.  In  a  graphophone,  the  combination  with 
a  fixed  or  stationary  diaphragm  or  resonant 
body,  of  a  record-tablet  and  means  for  moving 
the  same,  a  stylus  acting  in  conjunction  with 
the  record-tablet,  an  arm  carrying  said  stylus 

55  free  to  have  a  translatory  movement  across 
the  surface  of  the  tablet  while  in  contact  there- 
with, a  bar  rigidly  secured  to  the  diaphragm 
and  along  and  in  close  contact  with  wiiich  the 
stylus-carrying  arm  travels  in  its  translatory 

60  movement. 

5.  In  a  graphophone,  the  combination  with 
a  stationary  diaphragm  or  resonant  body,  of 
a  stylus  acting  in  conjunction  with  a  record- 
tablet,  an  arm  carrying  said  stylus  free  to 

65  have  a  translatory  movement  across  the  rec- 
ord-tablet while  in  contact  therewith,  but  in- 
dependently of  the  diaphragm,  means  acting 


in  conjunction  with  the  diaphragm  and  arm 
for  transmitting  vibratory  movements  corre- 
sponding to  sound  -  waves  from  one  to  the  70 
other,  and  a  device  for  returning  said  stylus- 
carrying  arm  to  its  starting  position. 

0.  In  a  graphophone,  the  combination  with 
a  stationary  diaphragm  or  resonant  body,  of 
a  stylus  acting  in  conjunction  with  a  record-  75 
tablet,  an  arm  carrying  said  stylus  free  to 
have  a  ti-anslatory  movement  across  the  rec- 
ord-tablet while  in  contact  therewith,  but  in- 
dependently of  the  diaphragm,  means  acting 
in  conjunction  with  the  diaphragm  and  arm  80 
for  transmitting  vibratory  movements  corre- 
sponding to  sound-waves  from  one  to  the 
other,  and  a  device  acting  to  first  lift  the  sty- 
lus-carrying arm  to  disengage  the  stylus  from 
contact  with  the  record-tablet  and  then  to  re-  85 
turn  said  arm  to  its  starting  position. 

7.  In  a  graphophone,  the  combination  with 
a  stationary  diaphragm  or  resonant  body,  of 
a  stylus  acting  in  conjunction  with  a  record- 
tablet,  an  arm  carrying  said  stylus  free  to  90 
have  a  translatory  movement  across  the  rec- 
ord-tablet while  in  contact  therewith,  but  in- 
dependently of  the  diaphragm,  means  acting 

in  conjunction  with  the  diaphragm  and  arm 
for  transmitting  vibratory  movements  corre-  95 
spending  to  sound-waves  from  one  to  the 
other,  and  means  acting  automatically  to  re- 
turn said  stylus-carrying  arm  to  its  starting 
position  after  it  has  traveled  a  predetermined 
distance.  100 

8.  In  a  graphophone,  the  combination  with 
a  diaphragm  or  resonant  bodj',  of  a  sty  Ins 
acting  in  conjunction  with  a  record-tablet,  an 
arm  carrying  said  stylus  free  to  have  a  trans- 
latory movement  across  the  record -tablet  105 
while  in  contact  therewith,  but  independently 

of  the  diaphragm,  means  acting  in  conjunc- 
tion with  the  diaphragm  and  arm  for  trans- 
mitting vibratory  movements  corresponding 
to  sound-waves  from  one  to  the  other,  and  iic 
means  acting  automatically  to  first  lift  the 
stylus-carrying  arm  to  disengage  the  stylus 
from  contact  with  the  record  and  then  to  re- 
turn said  arm  to  its  starting  position. 

9.  la  a  graphophone,  the  combination  with  tt$ 
a  stationary  diaphragm,  of  a  record-tablet 
and  means  for  moving  the  same,  a  stylus  act- 
ing in  conjunction  with  the  record-tablet,  an 
arm  carrying  said  stylus  free  to  have  a  trans- 
latory movement  across  the  surface  of  the  i»o 
record  -  tablet  independently  of  the  dia- 
phragm, means  acting  in  conjunction  with  the 
diaphragm  and  stylus-carryingarm  for  trans- 
mitting vibratory  movement  corresponding 

to  sound-waves  between  the  two,  and  a  de-  1*5 
flector  movable  with  the  record-tablet  acting 
automatically  to  lift  the  stylus-carrying  arm 
to  disengage  the  stylus  from  the  record  and 
to  return  said  arm  to  its  starting  position. 

10.  In  a  graphophone  the  combination  with  130 
a  record-tablet  and  means  forsupporting  and 
moving  the  same,  of  a  fixed  or  stationary  dia- 
phragm, a  bar  attached  rigidly  to  the  dia- 
phragm, a  stylus  acting  in  conjunction  with 
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the  record-tablet,  a  pivoted  ai"m  resting  at  its 
free  end  in  close  contact  witli  and  adapted  to 
travel  along  the  bar  as  the  stylus  is  given  a 
translatory  movement  over  the  record-tablet. 
5  11.  In  a  graphophone  the  combination  with 
a  disk-shaped  record-tablet,  and  means  for 
supporting  and  rotating  the  same,  of  a  sta- 
tionary diaphragm,  arranged  parallel  to  the 
flat  face  of  the  record-tablet,  a  stylus  acting 

lo  in  conjunction  with  the  record-tablet,  and  a 
stylus-carrying  arm  free  to  have  a  translatory 
movement  over  the  surface  of  the  record-tab- 
let while  in  contact  there  with  and  between  the 
same  and  the  diaphragm  and  independently 

IS  of  the  latter,  and  means  for  transmitting  vi- 
bratory movements  corresponding  to  sound- 
waves between  the  stylus-carrying  arm  and 
diaphragm. 

12.  In  a  graphophone, the  combination  with 
2o  a  stationary  diaphragm,  of  a  tablet  having  a 

record-groove  therein,  a  stylus-carrying  arm 
adapted  to  have  a  translatory  movement 
across  the  tablet  independent!}-  of  the  dia- 
phragm, a  stj'lus  on  said  arm  coacting  with 

2$  tbiB  record-groove  and  imparting  said  trans- 
latory movement  to  the  stylus-carrying  arm, 
and  means  for  transm.itting  vibratory  move- 
ment between  the  stylus  and  stylus-carrying 
arm  and  the  diaphragm  irrespective  of  the 

30  translatory  movement  of  said  stylus  and  arm. 

13.  In  a  graphophone, thecombination  with 
a  stationary  diaphragm,  of  a  wheel  or  carrier, 
a  disk-shaped  record-tablet  supported  and 
movable  with  said  carrier,  of  a  stylus  coact- 

35  ing  with  the  record-tablet,  an  arm  carrying 
said  stylus  free  to  have  a  translator^'  move- 
ment over  the  record-tablet  while  in  contact 
therewith  and  between  the  same  and  the  dia- 
-    phragm  but  independently  of  the  latter,means 


for  transmitting  vibratory  movements   be-  40 
tween  the  stylus-carrying  arm  and  the  dia- 
phragm during  the  translatory  movement  of 
the  former,  and  a  flat  easing  inclosing  all  of 
said  parts. 

14.  In  a  graphophone,the  combination  with  45 
a  two-part  inclosing  casing,  of  a  record-car- 
rjing  gear-wheel  mounted  in  one  part,  means 
for  rotating  the  same,  and  a  record-disk  car- 
ried bj'  and  movable  with  said  gear-wheel,  of 
a  stationary  diaphragm  mounted  in  the  other  50 
part  of  the  casiug,  a  stylus-carrjdng  arm  piv- 
oted to  said  other  part,  and  being  free  at  one 
end  to  have  a  translatorj'  movement  over  the 
record-disk,  while  in  contact  therewith,  but 
independ(i;ntlyof  the  diaphragm,  a  stylus  car-  55 
ried  by  the  arm  coacting  with  the  record-disk, 
and  means  for  transmitting  between  the  dia- 
phragm and  stylus  carrying  arm  movements 
corresponding  to  sound-waves. 

J  5.  A  graphophone- tablet  or  other  solid  6o 
body  for  receiving  sound  -  records,  having 
therein  a  groove  whereof  one  sideisapproxi- 
matel.y  perpendicular  to  the  surface  of  the 
tablet  and  the  other  side  oblique  thereto. 

IG.  Thecombination  with  a  recording-tab-  65 
let  having  a  groove  whereof  one  face  is  ap- 
proximatelj'  perpendicular  to  the  surface,  of 
a  recording  -  stylus  mounted  on  a  freely- 
swinging  arm,  and  adapted  to  be  fed  across 
the  tablet  by  the  engagement  of  said  stylus  70 
with  said  groove. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

G.  T.  SMALLWOOD. 

Witnesses: 

Reeve  Lewis, 
W.  B.  Kerkam. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  George  K.  Cheney,  a 
citizen  of  the  United  States  of  America,  and 
a  resident  of  New  York  city,  count}'  and  State 
5  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Talking-Machines,  of 
which  the  following  is  a  speciiication. 

My  invention  relates  to  talking-machines 
in  general,  and  is  more  specifically  designed 

10  to  produce  an  improved  form  of  sound-repro- 
ducing apparatus. 

The  preferred  construction  embodying  ray 
invention  is  disclosed  in  the  two  accompany- 
ing .sheets  of  drawings,  in  which — 

15  Figure  lis  a  plan  view  of  the  type  of  talking- 
machines  known  as  the  "gramophone"  em- 
bodying my  invention,  and  Fig.  2  is  an  end 
elevation  with  a  part  of  the  easing  broken 
away. 

20  Throughout  Lhe  drawings  like  reference- fig- 
ures refer  to  like  parts. 

Any  convenient  form  of  casing  1  incloses 
the  driving  apparatus  for  rotating  the  disk- 
shaped  sound-record  shown.     To  the  casing 

25  are  attached  any  convenient  form  of  brackets 
2  2*,  on  which  is  journaled  a  cross-piece  3, 
which  carries  the  horn  4,  on  the  smaller  end 
of  which  is  the  ordinary  sound-box  5,  the  re- 
producer being  thereby  hinged  to  the  easing  1. 

30  Journaled  in  the  casing  1  is  the  driving-shaft 
G,  which  is  driven  by  any  suitable  gearing  (in- 
dicated at  10)  from  any  convenient  form  of 
motor,  whose  position  is  indicated  at  7.  Par- 
allel to  the  driving-shaft  6  is  a  feed-screw  8, 

35  and  the  belt  9  or  other  convenient  form  of 
gearing  transmits  motion  from  the  driving- 
shaft  to  the  feed-screw. 

Hinged  upon  the  driving-shaft  and  sliding 
endwise  thereon  is  the  I'ecord-supporting  car- 

40  riage  11.  Jou  rnaled  in  this  carriage  is  the  up- 
right shaft  12,  which  carries  the  rotating  rec- 
ord-table 13.  On  this  table  is  supported  the 
ordinary  disk-shaped  record  13*,  which  is  held 
in  place  by  the  thumb-screw  22  or  other  con- 

45  venient  means.  The  carriage  11  is  mounted 
on  the  driving-shaft  G  by  means  of  the  per- 
forated lugs  15  15*,  through  which  said  driv- 
ing-shaft p.isses.'  Between  said  lugs  is  the 
worm-screw  IG,  also  mounted  on  thedriving- 

50  shaft  and  sliding  endwise  thereon,  but  com- 
pelled to  rotate  with  said  driving-shaft  by 


reason  of  the  key  way  17  and  the  key  or  feather 
16*  engaging  therewith.     This  worm-screw 
meshes  with  the  worm-gear  18,  which  is  rigid 
ontheshaft  12.    The  carriage  11  being  hinged  55 
on  the  driving-shaft  6,  as  described,  is  sup- 
ported on  the  other  side  by  the  feed-screw  8 
and  engages  with  said  feed-screw  by  means 
of  the  half-nuts  19  19*,  which  bear  upon  the 
feed-screw.     The  u^jper  portion  of  the  car-  60 
riage  11  and  the  shaft  12  project  upwardly 
through  the  top  of  the  casing  through  a  slot- 
shaped  opening  21,  which  allows  a  certain  - 
freedom  of  movement  lengthwise  of  the  driv- 
ing-shaft and  feed-screw.     The  projection  20  65 
is  rigidly  attached  to  the  carriage  11  and  ex- 
tends out  under  and  beyond  the  table  13,  so 
that  it  can  be  grasped  by  the  operator. 

The  mode  of  operation  of  my  invention  is 
as  follows:  The  sound-record  being  fastened  70  . 
to  the  table  13,  the  carriage  11  is  lifted  up  so 
as  to  free  the  nuts  19  19*  from  engagement 
with  the  feed-screw  by  grasping  the  projec- 
tion 20,  and  the  whole  apparatus  is  slid  to  the 
right.  Fig.  1,  until  it   reaches  the   position  75 
shown  in  dotted  lines.     The  carriage  is  then 
allowed  to  fall  back  upon  the  feed-screw  and 
the  mechanism  set  in  motion  by  the  motor  7. 
The  rotation  of  the  driving-shaft  6  is  trans- 
mitted through  the  worm-gearing  to  the  shaft  80 
12,  and  the  record  is  thereby  rotated  under  the 
sound-box  5,  so  that  the  recorded  sounds  are 
audiblj'  reproduced.  The  motion  of  the  driv- 
ing-shaft is  also  transmitted  through  the  belt 
9  to  the  feed-screw  8,  and  the  carriage  11  is  85 
thereby  fed  to  the  left.  Fig.  1,  at  the  proper 
rate  to  keep  the  reproducer-needle  engaged 
with  the  record.     When  the  entire  record  has 
been  reproduced,  the  sound-box  maj'^  be  swung 
up  from  the  record  and  the  mechanism  moved  90 
back,  as  before,  to  the  position  for  starting 
over  again. 

It  is  evident  that  various  changes  could  be 
made  in  the  details  of  construction  described 
without  departing  from  the  spirit  and  scope  95 
of  vnY  invention.  The  feed  motion  might  be 
in  either  direction.  Other  forms  of  gearing 
could  be  employed,  and  the  horn  and  sound- 
box might  be  differently  mounted;  but  these 
I  consider  changes  in  form  and  not  in  prin-  100 
ciple  and  still  within  the  scope  of  vl\y  inven- 
tion. 
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Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  The  combination  of  the  driving-shaft, 
5  the  record-carriage  hinged  upon  the  driving- 
shaft,  the  feed-screw,  and  means  whereby  the 
feed-screw  may  engage  said  carriage. 

2.  The  combination  of  the  driving-shaft, 
the  record-carriage  hinged  upon  the  driving- 

lo  shaft,  the  feed-screw,  and  means  whereby  the 
feed-screw  may  engage  said  carriage,  together 
with  connecting-geai'ing  between  said  driv- 
ing-shaft and  feed-screw. 

3.  The  combination  of  the  driving-shaft, 
15  the  record-carriage  hinged  to  and  sliding  on 

the  driving-shaft,  the  record-table  mounted 
on  the  carriage  and  rotating  on  an  axis  at 
right  angles  to  the  driving-shaft,  connecting- 
gearing  from  driving-shaft  to  rotating  table, 
20  the  feed-screw  parallel  to  the  driving-shaft, 
and  the  half -nut  carried  by  said  record-car- 
riage and  adapted  to  engage  said  feed-screw. 

4.  The  combination  of  the  driving-shaft, 
the  record-carriage  hinged  to  and  sliding  on 

25  the  driving-shaft,  the  record-table  mounted 
on  the  carriage  and  rotating  on  an  axis  at 
right  angles  to  the  driving-shaft,  connecting- 
gearing  from  driving-shaft  to  rotating  table, 
the  feed-screw  parallel  to  the  driving-shaft, 

30  and  the  half-nut  carried  by  said  record-car- 
riage and  adapted  to  engage  said  feed-screw. 


together  with  the  casing  for  the  carriage 
and  driving  -  gear,  having  a  slotted  opening 
through  which  the  table-carrying  shaft  pro- 
jects. 35 

5.  The  combination  of  the  driving-shaft, 
the  record-carriage  hinged  to  and  sliding  on 
the  driving-shaft,  the  record-table  mounted 
on  the  carriage  and  rotating  on  an  axis  at 
right  angles  to  the  driving-shaft,  connecting-  40 
gearing  from  driving-shaft  to  rotating  table, 
the  feed-screw  parallel  to  the  driving-shaft, 
and  the  half-nut  carried  by  said  record-car- 
riage and  adapted  to  engage  said  feed-screw, 
together  with  the  casing  for  the  carriage  45 
and  driving-gear,  having  a  slotted  opening 
through  which  the  table-carrying  shaft  pro- 
jects, and  the  projection  from  said  carriage 
extending  through  said  slot  and  under  and  be- 
yond the  table.  50 

6.  The  combination  of  the  driving-shaft, 
the  record-carriage  hinged  upon  the  driving- 
shaft,  the  feed-screw,  and  means  whereby 
the  feed-screw  may  engage  said  carriage,  to- 
gether with  the  inclosing  casiug  and  the  55 
sound-box  hinged  to  said  casing. 

Signed  by  me  at  New  York  city,  New  York, 
this"25th  day  of  Februarv,  1899. 

GEORGE  K.  CHENEY. 
Witnesses: 

Lilian  Foster, 
A.  Parker  Smith. 
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To  all  ivTwiii  it  mny  concern: 

Be  it  known  that  I,  George  K.  Cheney,  a 
citizen  of  the  United  States  of  America,  and 
a  resident  of  New  York  city,  countj'  of  New 
5  York,  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in.  Talk- 
ing-Machines, of  which  the  following  is  a. speci- 
fication. 

My  invention  relates  to  talking-machines; 

10  and  it  consists  of  an  improved  means  for 
mounting  the  reproducer  and  horn  whereby 
freedom  of  movement  for  traversing  the  re- 
producer across  the  record  is  secured,  together 
with  convenient  means  for  lifting  the  repro- 

15  ducer  out  of  engagement  with  the  record. 
It  also  consists  in  an  improved  apparatus 
for  operating  the  brake  for  the  rotating  rec- 
ord, in  combination  with  the  reproducer,  so 
that  when  the  brake  is  applied  the  reproducer 

20  is  lifted  out  of  engagement  with  the  record, 
and  vice  versa. 

The  preferred  form  of  apparatus  embody- 
ing my  invention  is  illustrated  in  the  accom- 
panying two  sheets  of  drawings,  in  which — 

25  Figure  1  is  a  side  elevation  of  the  gramo- 
phone with  mj'  invention  applied  thereto,  cer- 
tain parts  being  shown  in  section.  Fig.  2  is  a 
plan  view  of  the  same,  with  some  parts  broken 
away  and  others  in  section. 

30  Throughout  the  drawings  like  reference-fig- 
ures refer  to  like  parts. 

The  gramophone-base  1  contains  any  ordi- 
nary form  of  motor,  (not  shown,)  which  is 
wound  up  hj  the  crank  2.     This  motor  ro- 

35  tates  a  horizontal  table  3,  on  which  is  carried 
the  sound-record  4,  having  sound-waves  rep- 
resented in  the  undulations  of  a  spiral  groove 
therein.  The  sound-record  is  held  to  the  table 
in  any  convenient  manner,  as  by  the  thumb- 

40  screw  0.  The  sound-reproducer  6,  having  the 
stylus  7,  engaging  with  the  grooves  in  the 
sound-record,  is  carried  by  the  horn  S. 

The  casing  1  has  a  hollow  casting  9  fixed  to 
one  side,  upon  the  outer  end  of  which  is  hinged 

45  the  swinging  frame  10  hy  means  of  the  shaft 
11  or  equivalent  construction.  The  horn  S  is 
hinged  to  the  upper  end  of  the  swinging  frame 
10,  as  by  the  pointed  screws  12  12.  To  this 
swinging  or  hinged  supporting-frame  is  pref- 

50  erably  attached  the  counterweight  13,  the  cen- 
ter of  gravity  of  the  whole  apparatus  being 
slightly  below  11,  the  pivotal  point  of  attach- 


ment to  the  main  frame  or  casting  9.  A  swing- 
ing rest  IJ:  for  the  reproducer  is  pivoted  to  the 
main  frame  at  24  and  provided  with  a  curved  55 
or  forked  upper  portion  adapted  to  engage 
with  the  under  side  of  the  horn  8  and  swing 
said  horn  up  in  the  position  of  broken  lines 
shown  in  Fig.  1. 

A  brake-lever  15  is  pivoted  to  the  main  60 
frame  at  16  and  has  its  other  end  connected 
to  the  swinging  rest  14  by  the  link  17,  so  that 
the  brake  -  lever  and  rest  move  simultane- 
ously. A  small  lever  18  is  pivoted  to  the  main 
frame  at  19  and  slides  loosely  on  the  link  17  65 
until  it  strikes  the  lug  or  collar  20  on  said  link. 

A  stop  21  for  the  lever  18  is  placed  at  the 
proper  position  on  the  casting  9.  The  lever 
18  projects  through  the  slot  22  in  the  casting 
9,  so  that  its  outer  end  can  be  seized  by  the  70 
thumb  and  forefinger  of  the  operator.  The 
swinging  rest  14  projects  up  through  the  slot 
23  in  the  top  of  the  casting  9. 

The  method  of  operating  mj'  invention  is  as 
follows:  The  parts  being  as  shown  in  fullline  75 
in  Fig.  1, the  table  3  will  rotate  under  the  action 
of  the  motor.  The  axes  11 12  of  the  hinged  sup- 
port for  the  reproducer  being  parallel  to  the 
line  of  travel  of  the  sound-record  at  the  point 
of  its  contact  with  the  reproducing-stylus  7  80 
the  supporting  apparatus  will  present  a  rigid 
resistance  against  movement  in  that  direc- 
tion, so  that  the  reproducer  will  remain  prac- 
tically stationarj^  while  the  sound-record  4 
travels  under  the  reproducer-stylus  7  and  im-  85 
presses  the  sound-vibrations  upon  the  dia- 
phragm in  said  reproducer.  The  hinged  sup- 
porting apparatus,  however,  is  perfectly  free 
to  yield  from  left  to  right,  (looking  at  Fig.  1,) 
so  that  the  apparatus  will  be  fed  over  by  the  90 
action  of  the  sound-record  into  the  position 
shown  in  dotted  lines  in  Fig.  1  and  the  entire 
record  reproduced.  The  counterweight  13 
normally  tends  to  hold  the  swinging  support 
10  in  a  vertical  position,  so  that  the  weight  of  95 
the  horn  is  approximately  counterbalanced 
in  whatever  position  it  is.  Thus  little  or  no 
resistance  is  ijresented  to  the  feeding  action 
of  the  sound-record.  "When  the  operator 
wishes  to  stop  the  machine,  he  throws  the  100 
brake-lever  18  over  against  the  stop  21,  there- 
by throwing  on  the  brake  and  at  the  same 
time  forcing  the  pivoted  rest  14  up  into  the 
position  shown  in  broken  lines  in  Fig.  1.    This 
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lifts  the  horn  and  reproducer  into  the  broken- 
line  position  in  Fig.  1.  In  starting  the  ma- 
chine into  operation  again  the  operator  takes 
hold  of  the  horn  8  and  replaces  it  in  the  f  ull- 
5  line  position.  This  places  the  stjdus  at  the 
beginning  of  the  record  and  automatically 
takes  off  the  brake  and  leaves  the  machine 
free  to  operate. 
The  advantages  of  my  invention  consist  in 

10  its  cheapness  and  simplicity,  in  the  doing 
away  with  all  sliding  friction  and  substitut- 
ing pivot  friction  therefor,  in  the  positive  ac- 
tion of  the  rest  in  holding  the  horn  and  re- 
producer lifted  above  the  record,  so  that  the 

15  reproducer-stylus  is  not  liable  to  be  violently 
driven  down  upon  the  record,  and  in  the  au- 
tomatic action  of  the  brake  in  connection 
with  the  throwing  of  the  reproducer  into  and 
out  of  engagement  with  the  sound-record. 

20  It  is  evident,  of  course,  that  various  changes 
could  be  made  in  the  details  of  construction 
illustrated  without  departing  from  the  spirit 
and  scope  of  my  invention,  so  long  as  the 
relative  arrangement  of  parts  shown  in  the 

25  drawings  or  the  principle  of  operation  dis- 
closedln  the  specification  is  preserved.  Other 
forms  of  brake,  swinging  rest,  and  connect- 
ing mechanism  might  be  substituted,  springs 
might  take  the  place  of  weight,  and  certain 

30  features  of  the  invention  might  be  applied  to 
other  forms  of  talkiug-machinesthan  the  par- 
ticular form  illustrated  and  known  as  the 
"gramophone;"  but  all  these  changes  I  con- 
sider matters  of  form  and  not  of  substance, 

35  and  the  resulting  apparatus  I  should  still  re- 
gard as  being  within  the  scope  of  my  inven- 
tion. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 

40  Letters  Patent,  is — 

1.  The  combination  of  the  main  frame,  the 
rotating  sound-record,  the  reproducer  coop- 
erating therewith,  the  supporting  -  frame 
hinged  to  the  main  frame  and  to  the  repro- 

45  ducer,  the  axes  of  both  hinges  being  substan- 
tially parallel  to  the  liae  of  travel  of  the 
sound-record  at  the  point  of  its  contact  with 
the  reproducer-stylus,  and  the  rest  for  said 
reproducer  also  hinged  to  the  main  frame. 

50  2.  The  combination  of  the  main  frame,  the 
rotating  sound-record,  the  reproducer  coop- 
erating therewith  and  the  supporting-frame 
hinged  to  the  main  frame  and  to  the  repro- 
ducer, the  axes  of  both  hinges  being  substan- 

5  5  tially  parallel  to  the  line  of  travel  of  the  sonnd- 


record  at  the  point  of  its  contact  with  the  re- 
producer-stylus. 

3.  The  combination  of  the  main  frame,  the 
rotating  sound-record,  the  reproducer  coop- 
erating therewith,  and  the  supporting-frame  60 
hinged  to  the  main  frame  and  to  the  repro- 
ducer, the  axes  of  both  hinges  being  substan- 
tially parallel  to  the  line  of  travel  of  the  sound- 
record  at  the  point  of  its  contact  with  the  re- 
producer-stylus, together  with  the  counter-  65 
weight  suspended  from  the  hinged  frame  be- 
low its  pivotal  point  of  attachment  to  the  main 
frame. 

4.  The  combination  of  the  main  frame,  the 
rotating  sound-record,  the  reproducer  coop-  70 
crating  thei'ewith,  and  the  hinged  support  on 
the  main  frame  for  said  reproducer,  the  axis 

of  the  hinge  being  substantially  parallel  to 
the  line  of  travel  of  the  sound-record  at  the 
point  of  its  contact  with  the  reproducer-stylus,  75 
together  with  the  rest  for  said  reproducer  also 
hinged  to  the  main  frame,  the  axis  of  its  hinge 
being  substantially  parallel  to  that  of  the 
hinged  support. 

5.  The  combination  of  the  main  frame,  the  80 
rotating  sound-record,  the  reproducer  coop- 
erating therewith,  and  the  hinged  support  on 
the  main  frame  for  said  reproducer,  the  axis 

of  the  hinge  being  substantially  parallel  to 
the  line  of  travel  of  the  sound-record  at  the  85 
point  of  its  contact  with  the  reproducer-stylus, 
together  with  the  rest  for  said  reproducer  also 
hinged  to  the  main  frame,  the  brake  for  the 
rotating  record,  and  connecting  mechanism 
between  said  brake  and  the  hinged  rest.  90 

6.  The  combination  of  the  main  frame,  the 
rotating  sound-record,  the  reproducer  coop- 
erating therewith,  and  the  hinged  support  on 
the  main  frame  for  said  reproducer,  the  axis 

of  the  hinge  being  substantially  parallel  to  95 
the  line  of  travel  of  the  sound-record  at  the 
pointof  its  contact  with  the  reproducer-stylus, 
together  with  the  rest  for  said  reproducer  also 
hinged  to  the  main  frame,  the  brake  for  the 
rotating  record,  and  connecting  mechanism  100 
between  said  brake  and  the  hinged  rest,  and 
the  lever  for  simultaneously  operating  said 
brake  and  hinged  rest. 

Signed  by  me  at  New  York  city.  New  York, 
this  27th  day  of  April,  1899. 

GEORGE  K.  CHENEY. 

Witnesses: 

Lilian  Foster, 
A.  Parker-Smith. 
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To  all  ivlioiiv  it  mcty  concern: 

Be  it  known  that  I,  Gianni  Bettini,  of  the 
city,  county,  and  State  of  New  York,  have  in- 
vented new  and  useful  Improvements  in  Pho- 
5  nographs,  of  which  the  following  is  a  specifi- 
cation. 

The  present  invention  relates  to  phono- 
graphs and  contemplates  new  and  improved 
means  for  raising  and  lowering  the  parts  sup- 

lo  porting  the  diaphragm  and  stylus  into  and 
out  of  operating  position. 

In  the  drawings  I  have  illustrated  a  con- 
struction embodyingmj'invention, in  which — 
Figure  1  is  an  elevation  view.     Fig.  2  is  a 

15  plan  view.  Fig.  3  is  a  sectional  view  along 
line  3  3  of  Fig.  1,  and  Fig.  4  is  an  elevation 
view  looking  in  the  direction  of  the  arrow  of 
Fig.  1  and  showing  the  parts  associated  with 
the  record-cylinder. 

20  In  the  several  views  of  the  drawings  like 
symbols  of  reference  refer  to  like  parts. 

Referring  to  the  drawings  in  detail,  1  rep- 
resents the  record-cylinder. 

2  designates  the  frame  upon  which  is  sup- 

25  ported  the  diaphragm-carrying  parts.  This 
frame  is  supported  by  a /rod  3,  properly  at- 
tached to  and  operated  by  the  phonograph 
mechanism,  so  as  to  be  moved  lengthwise  of 
the  record-cylinder  at  a  rate  proportionate  to 

30  the  rate  of  rotation  of  said  cj^linder.     Formed 

integral  with  the  frame  2  is  an  upstanding 

tubular  mouthpiece  4,  adapted  to  receive  a 

sound-conduit. 

The  diaphragm  5  is  carried  in  an  annular 

35  frame  6,  said  diaphragm  being  provided  with 
a  spider  7,  carrying  a  stylus-point  8  in  con- 
tact with  the  record-surface  1.  The  frame  G 
is  supported  upon  the  frame  2  so  as  to  have 
a  universal  motion  relatively  thereto  and  to 

40  the  record-surface.  Projecting  from  the  an- 
nular frame  6  is  a  stud  9,  secured  to  a  verti- 
cal pin  10,  journaled  in  a  ring  11,  which  ring 
is  in  turn  journaled  by  horizontal  journal- 
points  to  an  outer  ring  12,  formed  on  a  de- 

45  pending  arm  13  on  the  frame  2,  these  parts 
constituting  a  gimbal  connection  between  the 
annular  frame  6,  carrying  the  diaphragm,  and 
the  frame  2.  The  threaded  rod  14  is  secured 
to  the  stud  9,  on  the  end  of  which  is  screwed 

50  a  counterweight  15,  by  means  of  which  the 
frame  6  and  the  diaphragm  carried  thereby 
are  delicatelj^  counterbalanced  in  order  that 


the  stylus  may  bear  a  proper  relationship  to 
the  record-surface.  Secui-ed  to  the  arm  13  is 
a  stud  16,  having  a  pin  17  projecting  toward  55 
the  record-surface  in  the  path  of  an  oscillat- 
ing disk  provided  with  stops,  said  pin  limit- 
ing the  movement  of  the  disk  in  opposite  di-' 
rections.  Through  the  lower  end  of  the  stud 
16  passes  a  sleeve  18.  60 

19  designates  a  finger-piece,  formed  integral 
with  or  secured  to  which  is  a  shaft  20,  which 
carries  on  the  opposite  end  a  disk  21,  having 
a  cut-out  portion  22  extending  approximately 
through  a  quarter  of  its  circumference.  Into  65 
this  cut-out  iDortion  projects  the  pin  17,  be- 
fore described.  On  the  disk  21  is  a  lug  23, 
which  normally  has  a  position  out  of  contact 
with  the  rest  24;  but  when  turned  \ij  the  fin- 
ger-piece it  comes  in  contact  with  said  rest,  70 
thus  lifting  the  frame  2  and  the  annular 
frame  6,  carrying  the  diaphragm,  and  raising 
the  stylus  out  of  contact  with  the  record-sur- 
face. 

25  designates  a  guide-stem  which  is  secured  75 
to  the  frame  6  at  a  point  diametrically  oppo- 
site the  pivotal  point  thereof  and  i^asses  up 
through  an  opening  26  in  the  frame  2.  This 
guide-stem  25  is  provided  with  a  portion  27 
at  right  angles  thereto,  said  portion  27  being  80 
V-shaped  on  its  under  side  and  adapted  to 
fit  a  correspondinglj'-shaped  cut-out  portion 
or  groove  28  in  the  wall  of  the  opening  26, 
the  apex  of  the  groove  or  cut-ont  portion  be- 
ing on  an  imaginary  line  passing  through  the  85 
center  of  the  diaphragm  and  the  center  of  its 
pivotal  point  in  the  gimbal.  "NYhen  the  frame 
6  is  raised  so  as  to  elevate  the  diaphragm  out 
of  contacting  position  with  the  record-sur- 
face, the  V-shaped  portion  of  the  stem  25  90 
comes  to  rest  in  the  groove  28,  thus  insuring 
the  stylus  having  a  central  position,  so  that 
it  will  naturally  fall  in  the  record  -  groove 
when  the  frame  6  is  again  lowered  to  its  op- 
erating position.  95 

29  designates  a  throat-piece  whose  function 
is  to  direct  the  sound-waves  from  the  sound- 
conduit  to  and  from  the  diaphragm. 

What  I  claim  as  new  is— 

1.  Thecombinationof  a  frame,  a  diaphragm  100 
supported  thereon  so  as  to  permit  of  auto- 
matic vertical  and  lateral  motion  of  said  dia- 
phragm, a  disk  pi'ovided  with  stops,  a  pin 
against  which  said  stoi)s  abut,  a  lug  eccen- 
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IS 


trically  carried  on  said  disk  and  contacting 
with  a  fixed  portion  of  the  frame  and  means 
for  moving  said  lug  to  raise  and  lower  said 
frame,  substantially  as  specified. 

2.  The  combination  of  a  frame,  a  diaphragm 
supported  thereon  so  as  to  permit  of  auto- 
matic vertical  and  lateral  motion  of  said  dia- 
phragm, a  disk  provided  with  stops,  a  pin 
against  which  said  stops  abut,  a  lug  eccen- 
trically carried  on  said  disk,  means  for  mov- 
ing said  lug  to  raise  and  lower  said  frame, 
and  means  for  guiding  the  diaphragm  in  its 
movement  into  and  out  of  opei'ating  position, 
substantially  as  specified. 

3.  The  combination  of  a  frame,  a  diaphragm 
supported  thereon  so  as  to  permit  of  vertical 


and  lateral  motion,  a  support  for  said  dia- 
phragm and  a  guide-stem  projecting  through 
an  opening  in  said  frame,  a  V-shaped  portion 
of  said  stem,  and  a  correspondingly-shaped  20 
portion  formed  in  the  wall  of  the  opening 
through  which  said  stem  projects  and  in  which 
the  V-shaped  portion  of  the  stem  is  adapted 
to  be  seated,  substantially  as  specified. 

In  testimony  whereof  I  have  signed  my  25 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 


O.  BETTINI. 


Witnesses : 

Ernest  Hopkinsox, 
S.  Roberts. 
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To  all  whom  it  may  concern: 

Be  it  kuowa  that  I,  Thomas  B.  Lambert,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 
5  nois,  have  invented  certain  new  and  useful 
Improvements  ia  Phonographs,  of  which  the 
following  is  a  specification. 

My  invention  relates  particularly  to  that 
class  of  phonographs  arranged  to  be  operated 

lo  automatically,  and  especially  to  the  means  by 
which  the  operating  mechanism  is  energized, 
all  of  which  will  more  fully  hereinafter  ap- 
pear. 
The  principal  object  of  my  invention  is  to 

15  provide  a  phonograph  with  simple,  econom- 
ical, and  efficient  mechanism  for  operating  it 
automatically  and  for  predetermined  lengths 
of  time;  and  the  invention  consists  in  the 
features,  combinations,  and  details  of  eon- 

20  strnction  hereinafter  described  and  claimed. 
In  the  accompanying  drawings,  Figure  1  is 
a  side  elevation  of  a  phonograph  constructed 
in  accordance  with  my  improvements  and  ar- 
ranged to  have  its  mechanism  energized  by 

25  the  opening  of  a  door.  Fig.  2  is  a  front  ele- 
vation of  the  same  with  the  horn  and  case  re- 
moved. Fig.  3  is  an  enlarged  side  elevation 
of  the  mechanism,  partly  in  section  and  taken 
on  the  line  3  of  Fig.  2,  looking  in  the  direc- 

30  tion  of  the  arrow;  Fig.  4,  a  similar  view  show- 
ing the  mechanism  as  it  appears  when  ener- 
gized; Fig.  5,  an  enlargecl  sectional  detail; 
Fig.  G,  a  side  elevation  of  the  spring  and  its 
barrel,  which  are  shown  in  sectional  view  in 

35  Fig.  7,  looking  at  it  from  the  inside;  Fig.  7, 
an  enlarged  sectional  view  taken  on  the  line 

7  of  Fig.  3.     Figs.  8  and  9,  respectively,  are 
vertical  sectional  elevations  taken  on  the  lines 

8  and  9  of  Fig.  2;  and  Fig.  10,  a  sectional  de- 
40  tail  showing  the  mainspring,  taken  on  the  line 

10  of  Fig.  2,  looking  in  the  direction  of  the 
arrow. 

It  is  well  know  u  in  the  art  to  which  this  in- 
vention relates  that  it  is  quite  common  and 
45  customary  to  run  the  record-cylinders  of 
phonographs  by  motors  of  all  kinds,  and  par- 
ticularly with  spring-motors  which  run  for  a 
given  length  of  time  and  which  when  the  en- 
ergjf  stoi-ed  therein  is  exhausted  cease  to  op- 


erate the  mechanism.  It  is  desirable  in  this  50 
art,  however,  to  use  this  class  of  phonographs 
for  the  purpose  of  advertising  or  uttering 
some  well-known  phrase,  song,  or  piece  of 
music  repeatedly  and  to  construct  and  ar- 
range the  mechanism  in  such  a  manner  that  55 
the  opening  or  closing  of  a  door,  pulling  out 
of  a  handle,  or  other  means  will  serve  to  en- 
ergize the  motor  automatically  and  cause  the 
parts  to  operate. 

My  invention,  therefore,  is  designed,  pri-  60 
marily,  to  provide  a  phonograph  with  actu- 
ating or  automatically-operating  mechanism 
so  arranged  and  constructed  that  it  can  be 
wound  up  or  energized  by  the  opening  or  clos- 
ing of  a  door,  so  as  to  cause  the  record-cylin-  65 
der  to  operate  and  utter  any  phrase,  piece  of 
music,  or  advertisement  that  it  is  desirable 
to  use,  all  of  which  will  more  full}'  herein- 
after appear. 

In  constructing  a  jphonograph  in  accord-  70 
ance  with  my  improvements  I  provide  a  rec- 
ord-cylinder A  of  the  desired  size  and  shape 
and  arranged  to  be  supported  on  a  drum  B, 
which  is  formed  of  two  flanged  heads  or  disks 
mounted  uponashaft^.  This  shaft  is  arranged  75 
to  be  rotated  by  the  train  of  gears  and  pinions 
C,  C,  C^,  and  C^,  the  last  of  which  is  loosely 
mounted  upon  a  shaft  D,  to  which  shaft  is 
secured  one  end  of  a  spiral  spring  cZ,  resem- 
bling the  mainspring  of  a  clock,  the  other  80 
end  of  which  is  secured  to  the  frame  of  the 
machine  at  d! .     The  parts  are  so  constructed 
and  arranged  that  when  the  spring  is  at  lib- 
erty to  work  or  is  wound  up  the  train  of  gears 
and   pinions   are    operated   and   the   record  85 
caused  to  rotate. 

To  regulate  the  speed  at  which  the  train  of 
gears  operates,  a  centrifugal  governor  E  is 
provided  mounted  upon  a  shaft  e,  which  by 
means  of  the  pinion  e'  engages  with  a  gear  e^  90 
on  the  record-shaft,  so  that  when  such  shaft 
is  rotating  the  centrifugal  governor  is  oper- 
ated to  throw  its  weights  e^  over  from  the  cen- 
ter and  as  a  consequence  draw  the  disk  e*  out- 
wardly against  the  frictional  tension  of  the  95 
spring  E',  all  of  which  serves  to  I'egulate  the 
speed  at  which  the  train  of  gears  operates. 

As  shown  in  Fig.l ,  the  phonograph  is  mount- 
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ed  upon  a  base  F,  which  iu  turn  is  secured  to 
a  frame  F'  above,  say,  a  door  F'^.  It  is  de- 
sirable to  arrange  the  mechanism  in  such 
manner  that  when  the  door  is  opened  the  main- 
5  spring  d  will  be  wound  up  and  the  mechan- 
ism caused  to  operate.  In  order  to  accom- 
plish this  result,  a  sheave-i)ulley  G  is  pro- 
vided and  loosely  mounted  around  the  main- 
spring-shaft.    This  pulley  is  connected  with 

lo  the  door  by  means  of  a  cord  g,  which  is  wound 
around  the  pulley  and  passed  between  the 
idlers  G^,  G^,  and  G*  and  which  is  connected 
to  the  bracket  g'  on  the  door,  as  appears  in 
Figs.  1  and  2.     The  sheave-pulley  is  hollowed 

15  out  on  the  inside,  so  as  to  receive  a  spiral 
spring  G',  which  is  secured  thereto  and  to  a 
boss  g^  on  the  frame  of  the  machine,  so  that 
the  movement  of  the  door  in  opening  acts  to 
wind  up  the  spring  and  produce  a  resistance 

20  that  will,  with  the  releasing  or  closing  of  the 
door,  cause  a  reverse  action  on  the  sheave- 
pulley  through  the  recoil  of  the  spring  and 
rotate  such  pulley  backward  and  rewind  the 
cord  thereon.     I  prefer  to  use  a  coiled  spring 

25  for  this  purpose  rather  than  a  weight,  because 
the  spring  i-esponds  more  promptly,  keeping 
the  cord  taut  and  free  from  entanglement 
with  the  door  when  rapidly  closed. 

To  impart  the  rotations  of  the  sheave-pul- 

30  ley  to  the  mainspring-shaft  for  the  purpose 
of  winding  the  same,  the  mainspring-shaft  is 
provided  with  a  lever-arm  H,  having  a  dog  7?- 
pivotally  mounted  thereon,  so  that  the  latch 
portion  li'  may  be  contacted  by  a  lug  g^  on 

35  the  sheave-pulley.  When  the  parts  are  in 
the  position  shown  in  Fig.  3,  a  spring  7t^,  ar- 
ranged on  the  frame  or  other  fixed  part  of 
the  machine,  serves  to  keep  the  dog  in  posi- 
tion against   the   tendencj'  of  a  second   or 

40  emergencj^  releasing-spring  h-  until  the  dog 
is  contacted  by  a  lug  (y'^on  the  sheave-pulley, 
which  position  is  regulated  by  means  of  the 
pin  7i'.  When  the  sheave-pulley  starts  to  ro- 
tate, the  lug  g^  contacts  the  hook  of  the  dog 

45  and  by  means  of  its  engaging  friction  carries 
the  dog,  lever -arm,  and  mainspring -shaft 
around  until  the  parts  reach  the  position 
shown  in  Fig.  4,  so  that  the  end  of  the  dog  is 
contacted  bj'  the  stop-screw  7;^,  the  engaging 

50  friction  overcome,  and  the  dog  pushed  over 
as  the  sheave  continues  to  rotate  until  the 
latch  is  disengaged  from  the  lug  thereon. 
This  point  is  reached  when  the  mainspring 
is  completely  wound  up  or  wound  up  suffi- 

55  ciently  to  cause  the  record  to  operate  the  de- 
sired or  predetermined  length  of  time.  If  the 
door  is  opened  farther,  it  will  be  seen  that  the 
sheave-pullej^  is  rotated  without  in  any  way 
injuring  the  mechanism  or  causing  the  main- 

60  spring  to  be  wound  too  tight.  The  spring  li^ 
also  holds  the  latch  h'  in  position  to  be  en- 
gaged by  the  lug  g'^  with  the  forward  travel 
of  the  sheave-pulley,  as  without  such  spring 
the  tendency  of  the  engagement  would  be  to 

65  throw  the  dog  down  and  carry  the  latch  out 
of  the  path  of  travel  of  the  lug. 


From  an  inspection  of  Figs.  3  and  4  it  will 
be  seen  that  if  the  door  is  opened  only  par- 
tially and  then  quicklj^  closed  before  it  com- 
pletely winds  the  spring,  so  as  to  cause  it  to  70 
contact  or  impinge  against  the  stop-screw, 
the  second  or  emergenej^  releasing-spring  7*,^ 
will  force  the  dog  from  and  out  of  contact 
with  the  lug  on  the  sheave-pulley,  and  there- 
by permit  the  independent  opening  and  clos-  75 
ing  of  the  door  without  winding  the  spring  to 
its  limit  and  as  required  to  bring  the  parts  into 
the  proper  relation  hereinafter  described  for 
operating  the  horn  and  diaphragm,  which,  as 
will  be  seen,  pi-ovides  safety  mechanism,  so  80 
that  the  phonograph  will  perform  its  opera- 
tions entirely  or  not  at  all,  and  also  permits 
the  cord  to  be  retained  in  a  taut  condition 
and  prevented  from  being  caught  by  the  clos- 
ing door.  The  engagement  between  the  lug  85 
and  latch  from  the  starting-point  until  the 
pin  h^  is  reached  will  be  maintained  so  long 
as  a  steady  pull  of  the  cord  on  the  pulley  is 
continued.  Any  release  of  the  pull,  how- 
ever, will  permit  the  cord  to  slack,  when  the  90 
spring  7i^  at  once  acts  and  breaks  the  engage- 
ment between  the  lug  and  the  latch,  so  that 
any  partial  opening  and  quick  closing  of  the 
door  slacks  the  cord  and  releases  the  engage- 
ment. 95 

It  is  desirable  to  so  construct  the  mechan- 
ism that  when  the  mainspring  is  being  wound 
up  the  train  of  gears  will  not  be  operated. 
In  order  to  accomplish  this  result,  the  gear- 
wheel C^  is  loosely  mounted  on  the  main-  100 
spring-shaft  and  the  mainspring-shaft  pro- 
vided with  a  ratchet  c^,  rigidly  fixed  thereto. 
The  gear-wheel  is  provided  with  a  pawl  c", 
engaging  with  the  ratchet  and  held  j-ieldingly 
in  such  engagement  by  the  tension-springe'''.   105 
It  will  thus  be  seen  from  an  examination  of 
Fig.  8  that  as  the  mainspring  is  being  wound 
during  the  rotation  of  the  ratchet  in  the  di-     . 
rection  of  the  arrow  the  pawl  passes  over  the 
teeth  of  the  same;  but  when  the  mainspring  no 
is  released  the  ratchet  engages  with  the  pawl 
and  causes  the  train  of  gears  and  pinions  to 
be  operated. 

The  releasing  of  the  door  leaves  the  pai'ts 
in  position  to  be  operated,  so  that  the  main-  115 
spring  causes  the  train  of  gears  and  pinions 
to  operate  and  the  record  to  rotate.     It  is  now 
desirable  that  the  record  shall  be  used  for 
the  purpose  of  vibrating  a  diaphragm  or  simi- 
lar element  in  such  manner  as  to  cause  sound-  1 20 
vibrations  of  the  atmosphere,  so  as  to  utter 
well-known  phrases  or  pieces  of  music.     In 
order  to  accomplish  this  result,  a  diaphragm 
I  is  provided  and  a  stylus  i  secured  thereto 
by  means  of  a  spring  i'.     Secured  tothisdia-  125 
I^hragm  in  any  desired  manner  and  prefer- 
ablj'  so  as  to  form  a  portion  of  the  small  tubu- 
lar part  Ic  thereof  is  a  horn  K,  so  arranged 
that  when  the  diaphragm  is  vibrated  the  vi- 
brations cause  sound-waves  of  the  atmos-  130 
phere  to  be  transmitted  through  the  large  end 
of  the  horn  and  utter  the  desired  sounds. 
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The  stylus  is  so  arranged  that  when  the  main- 
spring is  wound  up  it  engages  with  the  spii'al 
groove  in  the  record  at  the  left  side  of  Fig.  2, 
and  as  the  record  rotates  the  stylus  is  moved 
5  and  carries  the  inner  end  of  the  horn  with  it 
toward  the  right. 

When  the  record  has  been  discharged,  it  is 
desirable  that  the  parts  be  returned  to  their 
normal  or  original  position  at  the  left  of  the 

lo  record  and  in  position  to  engage  with  the 
spiral  groove  thereof.  In  order  to  accomplish 
this  result,  the  front  end  of  the  horn  is  loosely 
supported  by  a  rod  L,  and  the  diaphragm  is 
provided  with  a  pin  I,  arranged  above  a  bent 

1 5  rod  M,  which  is  slidingly  mounted  in  a  bracket 
m  on  the  frame  and  secured  to  a  vibratable 
lever  m' ,  which  is  pivotally  mounted  on  the 
frame.  This  lever  is  bifurcated  and  arranged 
in  the  path  of  a  stud  or  pin  N,  which  is  se- 

2o  cured  to  the  mainspring-shaft,  so  that  as  the 
shaft  rotates  and  when  the  mainspring  is 
wound  up  this  pin  enters  the  bifurcation  or 
slot  of  the  vibratable  lever  and  causes  the 
same  to  be  raised,  raising  thereby  the  bent 

25  rod,  which  in  turn  contacts  the  pin  I  on  the 
diaphragm,  raising  the  stj^lus  out  of  the 
groove.  As  will  be  seen  b}'  looking  at  Fig.  2, 
the  upper  portion  of  this  rod  is  arranged  in  an 
inclined  plane,  so  that  the  moment  the  stylus 

30  is  raised  above  the  record-cjiinder  the  dia- 
phragm and  horn  may  slide  down  the  inclined 
plane  of  the  bent  rod  until  it  contacts  the  col- 
lar or  stop  m^.  When  this  stop  is  reached,  the 
vibratable  lever  is  lowered  and  the  stylus  per- 

35  mitted  to  enter  the  record-groove  and  cause 
the  same  to  discharge  the  record  and  again 
cause  sound -vibrations  of  the  atmosphere. 
The  return  of  the  stylus  to  its  normal  or 
starting  position  in  relation  to  the  record  de- 

42  pends  on  the  lifting  of  the  carrying-rod,  and 
the  movement  of  such  rod  depends  on  the 
raising  of  the  vibratory  lever,  which  in  turn 
depends  on  the  winding  of  the  power-spring 
to  its  full  limit,  and  such  winding  of  the 

45  power-spring  can  only  be  had  with  the  limit 
of  throw  or  movement  forward  of  the  shaft- 
arm  II,  so  that  each  part  performs  its  office 
or  function  contingent  on  the  performance 
by  the  other  parts  of  their  office  or  function. 

50  It  will  thus  be  seen  that  the  full  throw  or 
movement  foi-ward  of  the  arm  II  is  required 
in  order  to  set  the  machine  for  use  and  that 
a  partial  throw  or  forward  movement  of  such 
arm  will  not  start  the  phonograph,  because 

55  such  partial  throw  or  movement  does  not 
wind  up  the  spring  sufficieutlj' for  the  vibrat- 
able lever  to  be  raised  and  return  the  stylus, 
which  remains  at  the  terminus  of  its  travel, 
and  consequently  out  of  use,  so  that  while 

60  such  partial  movement  of  the  arm  would  wind 
the  power-spring  and  the  spring  would  oper- 
ate the  gear  such  operation  would  not  cause 
the  phonograph  to  operate,  as  the  stylus  is  in 
position  where  it  is  out  of  use.     An  initial 

65  throw  or  movement  of  the  arm  IT  sufficient 
to  rai.se  it  out  of  contact  M'ith  the  spring  h^ . 


and  cause  an  engagement  between  the  lug 
and  dog  would  leave  the  spring  h?  free  to  act, 
and  a  quick  stoppage  of  the  door,  so  as  to  slack 
the  operating-cord,  would  make  the  spring  W  '}o 
act  and  release  the  lug  and  dog,  so  that  the 
door  can  be  freely  swung  open  without  im- 
parting rotation  to  the  winding-shaft,  thus 
enabling  the  device  to  be  operated  and  per- 
mit the  door  to  open  and  close  without  affect-  75 
ing  the  winding  devices. 

While  I  have  described  my  invention  with 
more  or  less  minuteness  as  regards  details  of 
form  and  construction,  I  do  not  desire  to  be 
limited  thereto  unduly  any  more  than  is  80 
pointed  out  in  the  claims.  On  the  contrary, 
I  contemplate  all  proper  changes  in  form, con- 
struction, and  arrangement,  the  omission  of 
immaterial  elements,  and  the  substitution  of 
equivalents  as  circumstances  may  suggest  or  8j 
neeessitj'  render  expedient. 

I  claim — 

1.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  rotatable  carrier  sup- 
j)orting  a  record-cylinder,  a  train  of  gear  for  90 
transmitting  power  and  motion  to  such  car- 
rier, a  main  or  driving  shaft  having  a  power- 
spring  for  rotating  such  shaft,  a  vibratable 

or  oscillating  pullej^  loosely  mounted  arotind 
the  main  shaft,  a  lever-arm  connected  with  95 
the  main  shaft  and  a  make-and-break  con- 
nection between  the  lever-arm  and  the  pul- 
ley wherebj'  the  forward  advance  of  the  pul- 
ley connects  the  arm  and  pulley  and  drives 
the  shaft  to  wind  the  power-spring  and  the  100 
limit  of  winding  disconnects  the  lever-arm 
and  pulley  and  permits  them  to  rotate  inde- 
pendently, substantially  as  described. 

2.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec-  105 
ord-cylinder,  a  train  of  gearing  for  transmit- 
ting power  and  motion  to  the  supporting- 
drum,  a  main  shaft  provided  with  a  gear  en- 
gaging the  train  of  gear  and  with  a  power- 
spring  for  rotating  such  main  shaft,  a  vibrat-  no 
able  or  oscillating  pulley  looselj^  mounted 
around  the  main  shaft  and  having  a  cord  ex- 
tending to  and  connected  with  a  movable  ob- 
ject, a  lever  rigidly  secured  to  the  main  shaft 

so  as  to  rotate  such  shaft  and  a  spring-and-  115 
dog  mechanism  mounted  upon  the  lever  and 
adapted  to  be  engaged  by  the  pulley  as  it  is 
advanced  in  a  forward  direction  and  wind  the 
spring  and  to  be  disengaged  from  the  pul- 
ley as  the  spring  reaches  the  limit  of  winding  120 
for  the  pulley  to  return  independently  of  the 
arm  to  its  initial  position,  substantially  as  de- 
scribed. 

3.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec-  125 
ord-cylinder,  a  train  of  gear  for  rotating  the 
dram,  a  main  shaft  provided  with  a  gear  en- 
gaging the  train  of  gear  and  with  a  power- 
spring  for  driving  such  shaft,  a  vibratable  or 
oscillating  pnllej'  loosely  mounted  around  the  13c 
main  shaft  and  provided  with  a  projecting 
lug,  a  lever-arm  rigidly  connected  with  the 
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main  shaft,  a  dog  pivotally  mounted  on  the 
lever-arm  and  arranged  to  be  engaged  bj^  the 
lug  on  the  pulley  as  it  rotates  in  one  direc- 
tion, a  stop  on  the  lever-arm  to  limit  the 
5  movement  of  the  dog  in  one  direction  and 
spring  mechanism  for  throwing  the  dog  into 
and  out  of  engagement  with  the  lug  on  the 
pullej^,  substantially  as  described. 

4.  In  a  phonograph  of  the  class  described, 
lo  the  combination  of  a  drum  supporting  a  rec- 
ord-cylinder, a  train  of  gears  and  pinions  for 
rotating  the  drum,  a  mainspring-shaft  pro- 
vided witli  a  gear  engaging  with  the  train 
of  gears  and  pinions  and  with  a  mainspring 

15  secured  to  some  fixed  or  rigid  portion  of  the 
machine,  a  pulley  loosely  and  independentlj'- 
mounted  around  the  mainspring -shaft  and 
provided  with  a  projecting  lug,  a  lever-arm 
rigidly  connected  with  the  mainspring-shaft, 

20  a  dog  ipivotally  mounted  on  the  lev'er-arm 
and  arranged  to  be  engaged  bj^  the  lug  on  the 
sheave-pulley  as  it  rotates  in  one  direction,  a 
stop  on  the  lever-arm  to  limit  the  movements 
of  the  dog  in  one  direction,  spring  mechanism 

25  for  throwing  the  dog  into  and  out  of  engage- 
ment with  the  lug  on  the  sheave-pulley  and 
a  stop  secured  to  some  fixed  portion  of  the 
machine  and  in  the  path  of  the  dog  so  that 
the  dog  may  contact  the  same  when  the  spring 

30  is  wound  up  and  be  disengaged  from  the 
sheave-pulley,  substantially'  as  described. 

5.  Tn  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec- 
ord, a  train  of  gear  for  transmitting  power 

35  and  motion  to  the  drum,  a  main  shaft  engag- 
ing with  the  train  of  gear  and  provided  with 
a  power-spring  for  imparting  rotation  to  the 
shaft,  a  releasable  and  self -returnable  vi- 
bratable  or  oscillating  pulley  loosely  mounted 

40  on  the  main  shaft,  a  cord  secured  to  the  pul- 
ley and  to  some  movable  bodj',  a  coiled  spring 
for  the  pulley  operating  to  rewind  the  cord 
when  the  pullej'  is  released  and  a  raake-and- 
break  connection  between  the  main  shaft  and 

45  pulley  operating  to  connect  the  two  when  the 
pulley  is  moved  in  a  forward  dii-ection  and  to 
disconnect  them  and  permit  each  to  rotate  in- 
dependent of  the  other  when  the  limit  of  the 
forward  movement  is  reached,  substantially 

50  as  described. 

6.  In  a  phonograph  of  the  class  described, 
the  combination  of  means  for  supporting  a 
I'ecord,  a  train  of  gear  for  transmitting  power 
and  motion  to  the  record-supporting  means, 

55  a  main  shaft  connected  with  the  train  of  gear, 
a  power-spring  for  rotating  such  shaft,  a  dia- 
phragm provided  with  a  stylus  arranged  to 
engage  the  record  and  cause  sound-vibrations 
of  the  diaphragm  and  means  operated  by  the 

60  forward  rotation  of  the  main  or  power  shaft 
in  winding  the  power-spring  at  the  comple- 
tion of  the  winding  to  raise  the  stylus  clear  of 
the  record  and  cause  it  to  return  to  its  initial 
position  for  reengagement  with  the  record, 

65  substantially^  as  described. 


7.  In  a  phonograph  of  the  class  described, 
the  combination  of  means  for  supporting  and 
rotating  a  record,  a  mainspring -shaft  pro- 
vided with  a  mainspring  for  transmitting 
power  and  motion  to  the  record-supporting  70 
means,  a  diaphragm  and  stylus  arranged  to 
engage  with  the  record  and  cause  sound-vi- 
brations of  the  atmosphere,  a  rod  having  an 
inclined  upper  portion  adapted  to  contact  the 
diaphragm  and  be  raised  and  lowered  by  the  75 
movements  of  the  mainspring-shaft  so  as  to 
raise  the  diaphragm  and  permit  it  to  slide 
down  to  its  initial  position  where  it  can  re- 
engage the  record  then  drop  out  of  the  way 
and  permit  the  record  to  operate  the  stylus,  80 
substantially  as  described. 

8.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec- 
ord-cylinder, a  mainspring -shaft  provided 
with  a  mainspring  for  transmitting  power  85 
and  motion  to  the  record-drum,  a  diaphragm 
and  stylus  arranged  to  be  engaged  by  the  rec- 
ord and  cause  sound-vibrations  of  the  dia- 
phragm, a  vibratable  lever  arranged  to  be  op- 
erated b}'  the  movements  of  the  mainspring-  90- 
shaft,  a  rod  connected  with  such  vibratable 
lever  and  having  an  inclined  iipper  portion 
adapted  to  contact  the  diaphragm  lift  it  out 

of  the  record  and  permit  it  to  slide  down  to 
its  initial  position,  substantially  as  described.  95 

9.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec- 
ord, a  mainspring  -  shaft  for  transmitting 
power  and  motion  to  the  record-drum,  a  dia- 
phragm and  horn  connected  in  one  continu-  100 
ous  piece  and  provided  with  a  stylus  adapted 

to  engage  with  the  record  and  cause  sound- 
vibrations,  a  projection  on  the  diaphragm,  a 
vibratable  lever  pivotallj^  secured  to  a  fixed 
portion  of  the  machine  and  arranged  to  be  vi-  105 
brated  by  the  movements  of  the  mainspring- 
shaft,  a  rod  secured  to  the  vibratable  lever 
and  having  an  inclined  upxjer  portion  adapted 
to  contact  the  projection  on  the  diaphragm 
raise  it  out  of  connection  with  the  record  per-  no 
mit  it  to  slide  down  to  its  initial  position  where 
it  can  reengage  the  record,  then  drop  out  of  the 
way  and  permit  the  record  to  operate  the  dia- 
phragm, and  an  adjustable  stop  on  the  rod  to 
regulate  the  reengagement  of  the  stylus  and  115 
record,  substantially  as  described. 

10.  In  a  phonograph  of  the  class  described, 
the  combination  of  a  drum  supporting  a  rec- 
ord, a  mainspring  -  shaft  for  transmitting 
power  and  motion  to  the  record-drum,  a  dia-  120 
phragm  and  horn  connected  in  one  continu- 
ous piece  and  provided  with  a  stylus  adapted 

to  engage  with  the  record  and  cause  sound- 
vibrations,  a  projection  on  the  diaphragm,  a 
vibratable  lever  pivotally  secured  to  a  fixed  125 
portion  of  the  machine  and  arranged  to  be 
vibrated  by  the  movements  of  the  mainspring- 
shaft,  a  rod  secured  to  the  vibratable  lever 
and  having  an  inclined  upper  portion  adapted 
to  contact  the  projection  on  the  diaphragm,   1301 
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raise  it  out  of  connection  with  the  record, 
permit  it  to  slide  down  to  its  initial  position 
where  it  can  reengage  the  record,  then  drop 
out  of  the  waj'  and  permit  the  record  to  vi- 
5  brate  the  diaphragm,  an  adjustable  stop  on 
the  rod  to  i-egulate  the  position  or  reengage- 
ment  of  the  stylus  and  record,  and  a  rod  ex- 


tending out  over  the  large  end  of  the  horn  to 
which  the  large  end  of  the  horn  is  loosely  se- 
cured, substantially  as  described. 

THOMAS  B.  LAMBERT. 
Witnesses: 

Thomas  F.  Sheridan, 
Thomas  B.  McGregor. 
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To  all  whom  it  ma?/  concern: 

Be  it  known  that  I,  Thomas  B.  Lambert,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 
5  nois,  have  invented  certain  new  and  useful 
Improvements  in  Phonographs,  of  which  the 
following  is  a  specification. 

The  object  of  my  invention  is  to  construct 
a  phonograph  the  operating  parts  of  which 

lo  can  be  inclosed  within  the  case  or  shell  of  a 
cigar-cutter,  with  the  parts  so  constructed 
and  arranged  in  relation  to  the  movements 
of  the  operating-arm  of  the  blade  of  the  cigar- 
cutter  as  to  cause  such  movements  to  .set  the 

15  mechanism  in  operation  and  produce  from 
the  record  of  the  phonograph  any  phrase, 
words,  or  sound  desired;  and  the  invention 
consists  of  the  several  parts,  combinations  of 
elements,  and  features  of  construction  here- 

20  inafter  described  and  claimed. 

Referring  to  the  drawings.  Figure  1  is  a  per- 
spective view  showing  a  cigar-cutter  with  my 
invention  applied  thereto;  Fig.  2,  a  sectional 
view  of  the  casing  and  base  of  the  cigar-cut- 

25  ter,  showing  the  phonograph  in  elevation; 
Fig.  3,  a  side  elevation  with  the  casing  or 
shell  of  the  cigar-cutter  removed;  Fig.  4,  a 
sectional  elevation  through  the  phonograph- 
operating  mechanism  with  the  base  in  sec- 

30  tion ;  Fi^.  5,  a  front  elevation  of  the  mechan- 
ism with  the  casing  and  base  in  section  and 
the  handle  of  the  cigar-cutter  broken  off;  Fig. 
6,  a  section  on  line  6  of  Fig.  4  looking  in  the 
direction  of  the  arrow;  Fig.  7,  a  detail  in  sec- 

35  tion  on  line  7  of  Fig.  5,  showing  the  main  or 
power  spring  and  a  j)art  of  the  driving-gear; 
Fig.  8,  a  perspective  view  of  the  segmental 
head  or  arm  for  operating  the  cutting-blade 
and  the  winding-sti-ap;  Fig.  9,  a  perspective 

40  view  of  the  free  end  of  the  winding-strap; 
Fig.  10,  a  detail  in  section  of  the  segmental 
head  or  arm  and  cutter,  showing  also  the  dis- 
charge chute  or  spout;  and  Fig.  11,  a  detail, 
partly  in  section,  of  the  stylus  and  itscarry- 

45  ing-arm  and  the  diaphragm  and  parts  con- 
nected therewith. 

All  cigar-cutters  employ  in  their  construc- 
tion a  movable  blade  actuated  either  by 
means  of  a  projected  handle,  or  a  i-od  having 


a  vertical  reciprocation,  or  a  release-spring,  50 
or  in  some  other  manner,  so  that  the  blade 
has  an  advance  movement  to  perform  the  cut- 
ting and  is  then  returned  to  its  normal  po- 
sition for  the  next  operation.     It  is  the  pur- 
pose of  my  invention  to  utilize  or  employ  the  55 
movements  of  the  blade  in  a  cigar-cutter  to 
energize   the   motor   of  a  phonograph,  and 
thereby  operate  the  record  either  for  adver- 
tising, amusement,  entertainment,  or  other 
purpose,  and,  while  this  is  the  main  object  or  60 
design  of  my  invention,  it  is  to  be  under- 
stood that  the  arrangement,  construction, and 
operation  of  the  parts  are  adapted  for  use 
and  can  be  used  in  operating  phonographs  in 
other  waj's  than  through  or  by  the  move-  65 
raents  of  the  blade  of  a  cigar-cutter. 

In  carrying  out  my  invention  as  applied  to 
a  cigar-cutter  I  provide  a  case  or  shell  A, 
mounted  on  a  base  A'.  Attached  to  the  base, 
within  the  casing  or  shell, is  a  frame  composed  70 
of  side  pieces  or  plates  B  and  B',  with  a  bot- 
tom connection  &  for  attaching  the  frame  to 
the  base  by  screws  or  otherwise  and,  as  shown, 
the  plates  are  supported  by  cross-rods  6'.  The 
power  or  motor  spring  C  is  located  between  the  75 
plates  of  the  frame  and  is  fixedly  attached  at 
one  end  to  a  mai  n  shaft  C,  and  at  its  free  end  is 
attached  to  one  of  the  cross  rods  or  stanchions 
h'  by  a  loop  c  or  otherwise,  or  such  end  can 
be  attached  to  some  other  stationary  part  of  80 
the  frame.  The  shaft  C  extends  beyond  one 
of  the  supporting  sides  or  plates  of  the  frame 
and  has  fixedly  secured  thereto  a  head  or 
drum  D',  to  which  is  attached  one  end  of  a 
strap  D,  the  free  end  of  which  in  the  form  85 
shown  has  a  pin  d.  In  its  normal  position  the 
free  end  of  this  strap  is  bent  away  from  the 
head  E  until  the  mainspring  is  unwound, 
when  it  is  drawn  into  position  for  reengage- 
ment  with  the  head  at  the  point  d.  The  90 
winding-strap  is  guided  between  the  head  or 
drum  and  a  guide-plate  c,  the  upper  end  of 
which  has  an  inclosing  head  c',  through  which 
the  strap  passes  and  is  thereby  maintained  in 
a  straight  line  of  movement  and,  as  shown,  95 
the  guard  or  guide  is  attached  to  one  plate  of 
the  frame  by  a  flange  or  lip  c^  A  segmental 
head  or  arm  E  is  located  adjacent  to  the  drum 
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and  on  one  side  has  a  notcli  or  recess  cV  to  en- 
gage with  the  cross-pin  of  the  strap.  The 
acting  face  of  this  head  or  arm  has  a  groove 
or  recess  e  for  the  winding-strap,  and  the 
5  head  or  arm  has  a  handle  portion  E'  and  is 
mounted  as  a  whole  loosely  on  a  pin  or  stud 
E^.  The  stud  has  attached  thereto  one  end 
of  a  coiled  spring  e',  the  free  end  of  which  is 
looped  or  otherwise  attached  to  a  pin  e^  on  the 

lo  segmental  head  or  arm,  which  spring  is  for 
the  purpose  of  returning  the  head  after  each 
depression  or  downthrow  of  the  handle,  such 
movement  of  the  handle  winding  the  spring 
on  itself,  so  as  to  give  the  required  tension 

15  and  return  the  parts.  The  head  or  arm  car- 
ries a  knife  or  blade  F,  attached  thereto  by 
a  shank  /,  and  this  knife  or  blade  coacts  with 
its  companion  shear-head  G,  in  which  is  an 
opening  g,  coinciding  with  a  hole  g'  in  the 

20  case  or  shell  A  for  the  entering  of  the  tip  end 
of  a  cigar  in  position  to  be  severed  by  the  ad- 
vance of  the  shear  or  blade  F. 

The  main  shaft  C  has   loosely  mounted 
thereon  a  gear  11,  which  gear  is  adjacent  to  a 

25  ratchet-wheel  h,  the  teeth  of  which  are  en- 
gaged by  a  pawl  h',  piyotally  attached  to  the 
gear  and  held  in  engagement  by  a  spring 
Ir,  so  that  with  the  winding  up  of  the  main 
or  power  spring  thi'ough  the  revolving  of  the 

30  main  shaft  from  the  winding-strap  the  pawl 
rides  over  the  ratchet -teeth,  but  engages 
therewith  at  the  cessation  of  the  winding, 
connecting  the  main  gear  with  the  main 
shaft,  so  that  with  the  recoil  of  the  power- 

35  spring  power  will  be  imparted  to  the  gear. 
The  main  gear  meshes  with  a  pinion  II'  on 
a  shaft  which  carries  a  second  gear  H^,  which 
in  turn  meshes  with  a  pinion  H^on  the  shaft 
which  carries  the  record,  and  this  shaft  also 

40  has  thereon  a  gear  H^,  which  meshes  with  a 
pinion  IF  on  the  shaft  of  the  governor.  It 
will  thus  be  seen  that  power  from  the  main- 
spring is  transmitted  through  the  gearing  to 
revolve  the  record  and  operate  the  governor, 

45  and  this  train  of  gear  is  all  located  within  the 
space  of  the  frame  formed  bv  the  plates  B 
and  B'. 

The  record-shaft  has  fixed  thereon  a  cylin- 
der I,  which  carries  the  record  i,  one  head  of 

50  the  cylinder  being  removable  for  taking  off 
and  putting  on  the  records.  A  spring-arm  J 
carries  a  stylus  j  to  engage  the  surface  of  the 
record.  This  spring-arm,  as  shown,  is  at- 
tached by  a  collar  or  band  to  the  tube  of  the 

55  sound-amplifying  chamber,  and  its  free  end 
is  in  contact  with  the  diaphragm  h,  which  dia- 
phragm' is  attached  by  an  adhesive  gasket  Jc' 
or  in  any  other  suitable  manner  to  a  casing  or 
mounting  K,  so  as  to  leave  a  cell  Ic^  between 

60  the  diaphragm  and  the  casing.  The  casing 
or  mounting  has  a  central  opening  or  passage 
K',  which  leads  into  the  sound-amplifying 
chamber  L',  formed  by  the  interior  of  a  tube 
L,  to  which  the  casing  or  mounting  can  be  se- 

65  cured  in  any  suitable  manner,  or  the  end  of  the 
tube  and  the  casing  or  mounting  can  be  made 
of  one  piece.  The  sound-amplifying  chamber 


at  its  outer  end  communicates  with  the  inte- 
rior of  a  horn  M,  secured  to  the  end  of  the 
tube  L.  The  tube  at  its  outer  end  passes  70 
through  a  collar  m,  pivotally  mounted  on  the 
end  of  a  supporting-arm  M', secured  to  a  cross- 
piece  a  of  the  base  at  its  lower  end  in  the  ar- 
rangement shown,  and  instead  of  having  the 
collar  pivotal  so  as  to  turn  the  tube  could  be  75 
pivotallj'  mounted  in  a  stationarj'  collar,  so 
as  to  turn  and  provide  for  the  necessary  move- 
ment both  in  a  vertical  and  lateral  direction 
for  the  engagement  and  disengagement  of  the 
stylus  with  the  record.  80 

A  spring  I  is  connected  at  one  end  to  a  pin 
V,  extending  out  from  the  casing  or  mount- 
ing of  the  diaphragm  and  attached  at  its  other 
end  to  a  stud  l^  on  the  base.  The  pin  I'  pro- 
jects over  the  outer  end  of  an  arm  N,  which  85 
arm  is  preferably  formed  of  wire  and  bent  so 
as  to  have  an  outer  portion  n  and  an  inner 
portion  n',  forming  the  stops  for  limiting  the 
travel  of  the  stj^lus  and  connected  by  an  in- 
clined portion  n^,  which  provides  the  means  90 
for  returning  the  stylus  at  the  completion  of 
its  operation,  as  hereinafter  described.  The 
arm  N  extends  rearwardly  and  laterally 
through  the  plate  B  and  is  continued  as  ale- 
verN' with  a  turned  end  7;,^.  The  end?i^isar-  95 
ranged  in  the  path  of  travel  of  an  engaging 
face  o  on  an  arm  O,  fixedly  attached  to  the  end 
of  the  main  shaft  C  outside  of  the  winding- 
strap  drum.  This  arm  O  is  moved  with  the 
rotation  of  the  main  shaft  from  the  winding-  100 
strap,  and  as  it  moves  upward  the  face  o 
thereof  engages  the  end  ?^^and  lifts  the  lever 
N',  rocking  the  arm  N  and  raising  the  outer 
end  of  such  arm,  so  that  the  stylus  will  be 
clear  of  the  record  and  again  slide  down  on  105 
the  incline  N^  and  assume  its  normal  posi- 
tion, and  in  so  sliding  down  the  movement 
is  assisted  by  the  spring  I,  which  spring  also 
assists  in  maintaining  the  stylus  in  engage- 
ment with  the  record -helix.  The  return  no 
movement  of  the  arm  O  is  limited  by  a  pin 
0'  on  the  frame  -  plate  in  the  arrangement 
shown. 

The  relation  between  the  rotation  of  the 
main  shaft  to  wind  the  main  or  power  spring,  115 
the  throw  of  the  lever  or  handle  of  the  cutter 
to  complete  the  cutting  off  of  the  cigar-tip, 
and  the  throw  of  the  arm  O  is  such  that  un- 
til the  S]3ring  is  wound  to  its  full  limit  by  the 
full  downward  throw  of  the  cutter  handle  or  120 
lever  the  arm  O  will  not  be  carried  to  a  po- 
sition where  it  will  fully  raise  the  lever  N'  to 
bring  the  outer  end  of  the  arm  N  into  posi- 
tion to  raise  and  return  the  stylus.  By  this 
arrangement  it  will  be  seen  that  unless  the  125 
cutting-lever  is  carried  to  the  full  limit  of  its 
downward  throw  the  stylus  will  not  be  re- 
turned to  its  "normal  position,"  by  which  is 
meant  its  position  when  ready  to  operate,  and 
because  of  this  no  sound  will  be  produced.  130 
This  makes  the  movement  of  one  part  en- 
tirely dependent  on  the  full  movement  of  the 
coacting  parts  in  order  to  have  the  apparatus 
perform  its  full  operation  or  none  at  all. 
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A  stop-wire  P  extends  across  the  space  of 
the  outer  end  of  the  returning- arm  of  the 
stylus  to  prevent  any  abnormal  displacement 
of  the  stylus  and  diaphragm.  The  speed  of 
5  the  gear  can  be  controlled  by  anj'  suitable 
governor.  A  governor  Q,  adapted  to  control 
the  speed,  is  shown  mounted  on  a  shaft  Q', 
with  the  outer  end  of  the  shaft  supported  on 
an  arm  Q^.     The  governor  is  controlled  or 

lo  regulated  bj'  a  friction-arm  R,  preferably  of 

a  spring  form,  which  is  regulated  as  to  the 

pressure  it  exerts  on  the  friction-disk  q  of  the 

the  governor  by  an  adjusting-screw  r. 

The  operation  will  be  understood  fjom  the 

15  foregoing  description,  but  briefl^'^  stated  is  as 
follows:  The  tip  end  of  a  cigar  is  inserted 
through  the  opening  of  the  case  and  the  sta- 
tionary shear  or  blade  so  as  to  be  severed  by 
the  movable  shear  or  blade  for  the  tip  when 

20  severed  to  pass  into  a  chute  or  discharge-spout 
S  to  pass  down  clear  of  the  devices.  The 
chute  can  be  attached  to  the  stop-pin  g"^  for 
limiting  the  return  throw  of  the  cutter  handle 
or  lever  or  in  any  other  suitable  manner,  so 

25  as  to  be  underneath  the  cutters,  with  a  clear 
space  for  the  passage  of  the  movable  shear  or 
blade.  The  full  throw  of  the  cutter-handle 
downward  moves  the  segmental  head  or  arm 
upward,  lifting  the  winding-strap  for  such 

30  movement  through  the  drum  or  head  to  rotate 
the  main  shaft  and  wind  the  power  or  main 
spring,  and  at  the  same  time  with  the  full 
throw  of  the  lever  or  arm  O  actuate  tlie  lever 
N'  and  raise  the  end  of  the  arm  N  for  the  re- 

35  turn  of  the  stylus  to  its  normal  position  for 
engagement  with  the  record.  On  the  release 
of  pressure  the  pin  d  on  the  winding-strap 
by  reason  of  the  bent  position  of  the  strap 
awaj' from  the  head  E  will  become  disengaged 

40  from  the  shoulder  d'  and  will  remain  so  dis- 
engaged until  the  main  spring  resumes  its 
unwound  position.  The  downward  throw  of 
the  cutter  handle  or  lever  rotates  the  ratchet 
for  the  main  gear  without  engagement  with 

45  the  pawl  thereof,  so  that  no  movement  of  the 
train  of  gear  takes  place  with  the  winding  of 
the  main  or  power  spring.  On  the  release  of 
the  handle  or  lever  to  return  to  its  normal 
position  the  main  or  power  spring  is  free  to 

50  act  and  start  the  train  of  gear  to  operate  the 
phonograph,  and  such  operation  continues 
with  the  unwinding  of  the  spring  and  until 
the  arm  O  engages  the  stop-pin  0' ,  at  which 
time  the  stylus  has  completed  its  travel  and 

55  the  phonograph  has  performed  its  work  with 
the  stylus  at  the  end  of  its  movement.  The 
insertion  of  the  next  cigar  to  be  cut  and  the 
operation  of  the  cutter  handle  or  lever  again 
winds  the  spring  and  returns  the  stjdus  into 

60  position  for  engaging  the  record  and  operating 
the  phonograph.  The  handle  or  lever  of  the 
cutter  can  be  released  at  any  point  in  its  down- 
ward throw  and  will  be  returned  to  normal 
position  by  the  spring  e',  which  spring  also 

65  returns  the  handle  or  lever  after  it  is  released 
on  a  full  downward  throw.  The  release  of 
the  cutter  handle  or  lever  at  any  intermediate 


point  of  a  full  throw  will  not  reproduce  a 
record,  but  the  parts  will  automatically  be  re- 
turned to  a  position  where  with  a  full  throw  70 
of  the  handle  or  lever  a  record  can  be  repro- 
duced. It  will  thus  be  seen  that  in  order  to 
reproduce  a  record  there  must  be  a  complete 
throw  of  the  handle  or  lever,  as  otherwise  the 
parts  are  not  brought  into  position  for  the  75 
operation.  This  gives  a  perfect  control  in 
reproducing  a  record,  as  such  reproduction 
can  only  occur  with  the  full  throw  of  the  ac- 
tuating handle  or  lever. 

The  winding-strap  is  preferably  a  ribbon  of  80 
steel  or  other  material  possessing  rigidity  and 
flexibility,  and  its  connection  with  the  arm  or 
lever  by  which  it  is  raised  is  such  as  to  be 
self -disengaging,  and  the  disengagement  is 
insured  by  the  quick  return  of  the  arm  or  lever  85 
through  the  action  of  the  return  -  spring  e', 
which  acts  quicker  than  does  the  main  or 
power  spring  on  its  return. 

I  claim — 

1.  A  cigar-cutter  having  a  phonograph  con-  90 
nected  therewith,  and  provided  with  a  spring- 
motor  and  winding-lever  so  arranged  that  the 
pressing  and  releasing  of  the  lever  operates 
the  mechanism  of  the  phonograph  to  repro- 
duce a  record,  substantial!}'  as  described.        95 

2.  A  cigar-cutter  and  a  phonograph  mount- 
ed on  a  common  base  and  having  the  casing 
of  the  cutter  inclosing  the  operating  parts  of 
the  phonograph  and  mechanism  for  operating 
the  phonograph  through  the  movements  of  100 
the  cutting-blade,  such  mechanism  compris- 
ing a  spring-motor  inside  the  casing  and  a 
winding-lever  having  its  handle  end  extend- 
ing outside  the  casing,  substantially  as  de- 
scribed. 105 

3.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  drum 
on  the  main  shaft  and  a  winding-strap  for 
winding  the  spring  and  adapted  to  be  released 
from  engagement  at  the  limit  of  winding  by  1x0 
the  removal  of  pressure  and  returned  into 
position  for  rewinding,  substantially  as  de- 
scribed. 

4.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  drum  115 
on  the  main  shaft,  a  winding-strap,  and  an 
arm  or  head  engaging  the  strap  for  winding 
the  spring  and  disengaging  the  strap  hj  the 
removal  of  pressure  from  the  handle  of  the 
head  to  permit  the  strap  to  automatically  re-  120 
turn  into  position  for  a  rewinding  engage- 
ment, substantiallj'  as  described. 

5.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  drum 

on  the  main  shaft,  a  winding-strap,  a  mov-  125 
able  arm  or  head  engaging  the  strap  for  wind- 
ing the  spring  and  permitting  the  strap  to  au- 
tomaticallj^  disengage  itself  on  the  release  of 
pressure  for  moving  the  head,  and  an  arm  on 
the  main  shaft  for  limiting  the  recoil  of  the  130 
spring,  substantiall}'  as  described. 

6.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  drum 
on  the  main  shaft,  a  winding-strap  for  the 
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drum,  a  movable  head  or  arm  engaging  the 
strap  for  winding  the  spring,  a  loose  gear  on 
the  main  shaft,  a  clutch  engagement  between 
the  gear  and  the  main  shaft,  and  a  train  of 
gear  actuated  from  the  main  gear  for  operat- 
ing the  record,  substantial]}'  as  described. 

7.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  drum 
on  the  main  shaft,  a  winding-strap,  a  mov- 
able head  or  arm  for  the  winding-strap,  a  rec- 
ord actuated  by  a  train  of  gear  from  the  main 
or  power  spring,  a  guide-arm,  a  lever  for  the 
guide-arm,  and  an  arm  on  the  main  shaft  for 
moving  the  guide-arm  lever  and  shifting  the 
stylus  at  the  completion  of  the  winding  move- 
ment of  the  strap,  substantially  as  described. 

8.  In  a  phonograph,  the  combination  of  a 
main  shaft,  a  strap  for  revolving  the  main 
shaft  to  wind  a  main  or  power  spring,  an 

2o  arm  on  the  main  shaft,  a  leVer  engaged  by  the 


lO 


15 


arm,  and  an  arm  actuated  by  the  lever  to  re- 
turn a  stylus  to  normal  position  for  engage- 
ment with  its  record,  substantiallj^  as  de- 
scribed. 

9.  In  a  phonograph,  the  combination  of  a  25 
record,  a  stj'lus  coacting  with  the  record,  an 
arm  having  an  inner  and  outer  limit  portion 
with  an  inclined  face  between  the  limit-points, 
and  a  lever  for  actuating  the  arm  through  the 
movement  for  winding  a  main  or  power  30 
spring,  substantially  as  described. 

10.  In  a  phonograph,  the  combination  of  a 
main  or  power  spring,  a  main  shaft,  a  wind- 
ing-strap, and  an  arm  or  head  engaging  the 
winding-strap  and  movable  to  wind  the  power-  35 
spring,  substantially  as  described. 

THOMAS  B.  LAMBERT. 
Witnesses: 

Brian  F.  Philpot, 
Ephraim  Banning. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Henry  K.  Smith,  of  the 

cityand  county  of  Philadelphia,State  of  Penn- 

sj'lvania,  have  invented  an  Improvement  in 

5  Gramophones,  of  which   the  following  is  a 

specification. 

My  invention  has  reference  to  gramo- 
phones; and  it  consists  of  certain  improve- 
ments which  are  fully  set  forth  in  the  follow- 

ro  ing  specification  and  shown  in  the  accompa- 
nying drawings,  which  form  a  part  thereof. 

The  object  of  my  improvements  is  to  so  con- 
struct and  adapt  the  sound  horn  or  amplifier 
and  its  supporting  devices  to  the  sound-pro- 

15  ducing  means  that  it  may  he  condensed  when 
not  in  use,  so  as  to  take  up  much  less  room 
than  when  in  operation,  to  facilitate  shipping 
and  storage,  and  at  the  same  time  retain  all 
of  the  advantages  heretofore  existing. 

20  Furthermore,  m3' object  is  to  so  support  the 
horn  and  reproducer  that  when  not  in  use  in 
connection  with  the  rotating  plate  or  disk  it 
shall  be  supported  in  a  manner  to  prevent 
contact  of  the  stylus  or  needle  point  with  the 

25  table  or  support  for  the  instrument. 

My  object  is,  moreover,  to  improve  the  con- 
nection of  the  horn  with  the  reproducer  in 
such  manner  as  to  secure  increased  and  more 
clear  sound  transmission, 

30  In  carrjing  out  mj^  invention  I  support  the 
horn  upon  a  pivoted  arm  sustained  b}'  a 
bracket  from  the  main  body  of  the  machine 
and  provided  with  means  for  limiting  the 
downward  movement  of  its  free  end,  to  wtich 

35  the  reproducer  carrying  the  needle-point  is 
secured.  The  horn  or  amplifier  is  made  of  a 
collapsible  construction  having  its  ends  made 
of  metal  and  combined  with  the  supporting 
liivoted  arm  in  such  a  manner  as  to  be  re- 

40  tained  in  a  stretched  or  extended  condition 
when  adapted  for  use,  but  capable  of  being 
disconnected  and  condensed  for  shipment  or 
storage.  In  connection  with  this  part  of  my 
apparatus  I  form  the  elbow  of  the  horn  of 

45  sheet  metal  or  other  hard  substance  and  con- 
nect it  with  the  tubular  end  of  the  reproducer 
through  a  sleeve  or  lining  of  fibrous  or  hard 
but  practically  non-resonant  material,  where- 
by all  metallic,  foreign,  or  rattling  sounds  of 

50  the  machine  are  eliminated  from  the  ampli- 
fier. The  bracket  for  supporting  the  pivoted 
arm  of  the  amplifier  and  reproducer  is  piv- 


oted or  hinged,  so  as  to  turn  about  its  con- 
nection to  the  main  frame, and  combined  with 
suitable  clamping  means  for  holding  it  in  an  55 
extended  or  operating  position.  In  addition 
to  these  features  there  are  others  of  minor 
importance,  but  all  of  which  are  hereinafter 
fully  disclosed. 

My  improvements  will  be  better  understood  do 
by  reference  to  the  accompanying  drawings, 
in  which — 

Figure  1  is  a  perspective  view  of  a  gramo- 
phone embodying  my  improvements.  Fig.  2 
is  a  plan  view  of  the  pivoted  arm  for  support-  63 
ing  the  horn  or  amplifier,  showing  parts  in 
section.  Fig.  3  is  a  longitudinal  section  of 
same.  Fig.  4  is  a  cross-section  of  same  across 
its  pivotal  point.  Fig.  5  is  a  plan  view  of  the 
gramophone  in  apartl^^-dismantled  condition,  76 
ready  for  shipping  or  storage.  Fig.  6  is  a 
cross-section  showing  the  jointed  connection 
of  the  bracket  with  the  main  frame,  and  Fig. 
7  is  a  sectional  elevation  showing  connection 
of  the  large  end  of  the  horn  with  its  support.  75 

A  is  the  main  frame  of  the  gramophone  and 
incloses  the  motor. 

B  is  the  rotating  table  upon  which  the 
disks  containing  the  spiral  tracings  are 
clamped.  8c 

C  is  the  reproducer  and  consists  of  the 
usual  head  inclosing  a  diaphragm  against 
which  the  needle  or  stylus  or  its  holder  rests. 
The  rear  end  of  the  sound-box  of  the  repro- 
ducer C  is  made  tubular,  as  at  c.  85 

D  is  the  horn  or  amplifier  and  is  connected 
to  the  reproducer  and  sustained  hy  the  piv- 
oted arm  H,  which  latter  is  pivoted  by  a 
universal  joint  upon  the  end  of  a  bracket  E, 
secured  to  and  projecting  from  the  frame  A.  90 

The  horn  or  amplifier  D  consists  of  a  series 
of  tapering  tubular  sections  D',  fitting  one 
within  the  other,  so  as  to  make  tight  joints 
when  extended,  but  having  capacitj-  for  col- 
lapsing. The  inner  end  section  D-  is  made  95 
like  an  elbow  and  adapted  to  fit  over  the  end 
of  the  tubular  extension  c  of  the  reproducer. 
I  prefer  to  form  the  sections  D'  of  fiber  and 
the  elbow  D^  of  metal  or  hard  resonant  ma- 
terial. The  large  end  section  or  mouth  of  the  100 
horn  may  be  also  of  metal.  In  case  metal  is 
used  I  prefer  to  interpose  a  tubular  lining  D^ 
between  the  elbow  and  the  extension  c  to  pre- 
vent rattling  and  buzzing  and  movement. 
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I  is  a  bent-wire  rod  pivoted  to  tlae  arm  H 
at  i,  having  a  free  end  adapted  to  the  socliet 
G  of  the  horn.  It  is  further  provided  with  a 
transverse  pin  I'  to  worls;  against  the  fastened 
S  surface  g  of  the  socket  to  hold  the  horn  in  an 
upright  position.  A  collar  I^,  preferably  ad- 
justable on  the  rod,  acts  as  an  abutment 
against  which  the  socket  G  rests  and  bj^  which 
the  tension  put  upon  the  horn  in  the  direc- 

ro  tion  of  "its  length  is  secured.  This  wire  I, 
•when  in  position  to  support  the  horn,  is 
snapped  under  a  spring-catch  H^,  but  is  ca- 
pable of  being  turned  around  on  its  pivot  i, 
as  indicated  in  Fig.  2,  for  condensing  it  for 

15  shipment.  When  in  use  for  holding  the  horn 
distended,  it  will  be  seen  that  the  wire  is  piv- 
oted to  the  arm  to  one  side  of  the  line  of  ten- 
sion put  upon  the  horn.  To  prevent  the  arm 
H  falling  down  under  the  weight  of  the  horn 

20  and  reproducer  C,  I  provide  a  stop  7;,  con- 
nected at  one  end  to  the  arm  and  having  the 
other  end  adapted  to  press  against  the  pivot- 
post  F.  In  practice  I  prefer  to  make  this 
stop  h  of  spring    metal,  so  that  it  may  be 

25  pressed  toward  the  arm  and  permit  the  pivot- 
post  to  be  turned  down  to  condense  it  for 
shipment.  It  is  evident,  however,  that  any 
suitable  stop  may  be  employed  between  the 
arm  H  and  post  F  to  limit  this  downward 

30  movement  of  the  free  end  of  the  arm.  It  is 
also  evident  that  the  parts  h  and  II-  might  be 
formed  integral  with  the  arm.  AYhen  the  horn 
is  condensed,  the  several  portions  telescope 
into  each  other  and  are  prevented  from  acci- 

35  dental  separation  by  the  emplo5'ment  of  the 
flexible  connection  or  cord  d,  which  is  con- 
nected at  intervals  with  the  several  sections. 
The  bracket  E  is  permanently  pivoted  to 
the  main  frame  at  e,  near  one  corner  thereof, 

40  so  that  it  may  be  turned  around,  as  indicated 
at  Fig.  5,  and  lie  close  to  the  side  of  the  said 
main  frame.  The  base  part  of  the  bracket  is 
furthermore  provided  with  a  slot  terminat- 
ing in  a  depression,  as  at  K,  and  adapted  to 

45  receive  a  clamping-nut  J  of  a  fixed  bolt ,7,  as 
shown  in  Fig.  6.  When  the  bracket  is  turned 
from  the  solid-line  position  into  the  dotted- 
line  position  in  Fig.  5,  the  clamping-nut  J 
firmly  holds  it  in  position. 

50  It  is  evident  that  by  my  improvements  I 
not  onl}^  secure  better  and  more  satisfactory 
constructions  for  the  parts  enumerated  than 
heretofore  used,  but  I  am  enabled  to  greatly 
condense  the  entire  apparatus  for  storage  or 

55  shipment. 

It  is  evident  that  while  I  have  set  out  the 
details  of  construction  more  particularly  pre- 
ferred the  minor  details  may  be  modified  with- 
out departing  from  the  spirit  of  my  inven- 

60  tion. 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is — 

1.  The  combination  of  a  pivoted  arm  hav- 
ing at  its  free  end  a  sound-reproducing  de- 

65  vice,  with  a  horn  or  sound-amplifier  carried 
bj'^  the  arm  and  consisting  of  a  series  of  sec- 
tions so  as  to  be  collapsible,  and  means  car- 


ried by  the  arm  for  holding  said  horn  in  an 
extended  condition. 

2.  The  combination  of  a  pivoted  arm  hav-  70 
ing  at  its  free  end  a  sound-reproducing  de- 
vice, with  a  horn  or  sound-amplifier  carried 
by  the  arm  and  consisting  of  a  series  of  sec- 
tions so  as  to  be  collapsible  and  provided  with 

a  socket  on  the  bell-mouth  of  the  horn,  and  75 
means  carried  hy  the  arm  consisting  of  a  wire 
or  rod  having  a  free  end  adapted  to  receive 
the  socket  for  holding  said  horn  in  an  ex- 
tended condition. 

3.  The  combination  of  a  pivoted  arm  hav-  80 
ing  at  its  free  end  a  sound-reproducing  de- 
vice, with  a  horn  or  sound-amplifier  carried 
by  the  arm  and  consisting  of  a  series  of  sec- 
tions so  as  to  be  collapsible  and  provided 
with  a  soclvct  on  the  bell-mouth  of  the  horn,  85 
and  means  carried  bj'  the  arm  consisting  of 

a  wire  or  rod  having  a  free  end  adapted  to 
receive  the  socket  for  holding  said  horn  in 
an  extended  condition  and  pivoted  to  the  arm 
to  one  side  of  the  line  of  tension  put  upon  it  90 
by  the  horn,  and  means  to  limit  the  move- 
ment of  the  wire  oi'  rod  in  one  direction  but 
permit  its  adjustment  about  its  pivot  in  the 
othei-  direction  for  packing. 

4.  In  a  sound-producing  instrumenta horn  95 
or  sound-amplifier  consisting  of  a  series  of 
sections  telescoping  into  each  other,  the 
smaller  end  being  formed  with  an  elbow  of 
hard  material  the  intermediate  sections  of 
non-metallic  material  and  the  large  end  be-  100 
ing  formed  of  metal,  in  combination  with 
means  acting  upon  the  two  end  parts  to 
stretch  or  hold  the  parts  in  an  extended  con- 
dition. 

5.  In  a  sound-producing  instrument  a  horn  105 
or  sound-amplifier  consisting  of  a  series  of 
sections   telescoping   into    each    other,   the 
smaller  end  being  formed  with  an  elbow  of 
hard  material  and  the  large  end  being  formed 

of  metal,  in  combination  with  means  to  no 
stretch  or  hold  the  parts  in  an  extended  con- 
dition, and  a  flexible  connection  between  sev- 
eral of  the  sections  to  connect  them  with  the 
largest  section  and  prevent  relative  displace- 
ment when  collapsed.  115 

G."  In  a  speaking  instrument,  the  combina- 
tion of  a  sound-reproducing  device  having  a 
rigid  tubular  end,  a  horn  or  sound-amplifier 
having  an  elbow  at  the  small  end  of  metal  or 
otlver  hard  resonant  material  receiving  the  120 
tubular  end  of  the  reproducing  device,  and 
an  interposed  washer  or  packing  of  non-reso-  - 
nant  material  fitting  tightly  and  forming  a 
practically-rigid  joint  between  the  tubular 
end  of  the  reproducing  device  and  the  end  of  125 
the  amplifier. 

7.  In  a  speaking  instrument,  a  sound-am- 
plifier or  horn,  consisting  of  a  series  of  sec- 
tions telescoping  into  each  other  and  taper- 
ing so  as  to  form  when  extended  a  horn-  130 
shaped  structure  the  intermediate  section  be- 
ing formed  of  fiber,  or  non-metallic  resonant 
material  and  the  small  end  and  bell-mouth  or 
larger  end  section  being  formed  of  metal,  in 
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combination  witli  suitable  means  connecting 
with,  tlie  end  sections  for  holding  the  liorn  or 
sound-amiJlifler  in  an  extended  condition. 
8,  In  a  speaking  instrument,  the  combina- 
5  tion  of  a  moving  record,  a  supporting-bracket 
located  to  one  side  of  the  moving  record,  a 
vertical  pivot-pin  supported  in  the  end  of  the 
bracket  and  free  to  revolve  about  a  vertical 
axis,  a  freely-movable  arm  jointed  to  the  ver- 

ro  tical  pin  on  a  transverse  axis,  a  suitable  stop 
connected  to  the  movable  arm  and  directed 
backward  and  downward  so  as  to  strike 
against  the  vertical  pin  above  the  bracket  and 
limit  the  downward  motion  of  the  movable 

15  arm  without  obstructing  in  any  manner  its 
lateral  motions  upon  the  bracket,  and  a  sound- 
reproducing  device  carried  upon  the  free  end 
of  the  arm  and  having  a  needle-point  acting 
upon  the  moving  record. 

20  9.  In  a  speaking  instrument,  the  combina- 
tion of  an  arm  pivoted  so  as  to  have  univer- 
sal movement,  a  sound-reproducing  device 
carried  at  the  free  end  of  the  arm,  a  bracket 
extending  close  to  the  pivoted  end  of  the  piv- 

25  oted  arm,  an  upright  i)in  pivoted  on  a  verti- 
cal axis  in  the  end  of  the  bracket  and  con- 
nected to  the  pivoted  arm  on  a  transverse 
axis  whereby  the  arm  is  universally  jointed 
close  to  its  outer  end,  and  a  stop  wholly  con- 

30  nected  to  the  arm  and  having  its  lower  end 
arranged  in  alinement  with  the  vertical  pin 
whereby  when  the  arm  is  free  the  stop  is 
caused  to  abut  against  the  pin  to  limit  the 
downwaid  motion  of  the  free  end  about  the 

35  transverse  axis  but  which  when  the  instru- 
ment is  in  operation  is  out  of  contact  with 
the  vertical  pin. 

10.  In  a  gramophone  instrument,  the  com- 
bination of  a  pivoted  arm  carrying  at  its  free 

40  end  a  sound-reproducing  device,  a  support 
for  the  arm  at  its  pivoted  end  consisting  of 
the  bracket  E  extending  outward  and  up- 
ward! j'  close  to  the  arm,  a  hinge  device  F  piv- 
oted to  the  end  of  the  bracket  on  a  vertical 


axis  and  connected  witli  the  arm  on  a  trans-  45 
verse  axis,  and  a  stop-finger  li  secured  to  the 
under  side  of  the  arm  and  projecting  back- 
ward and  downward  so  as  to  abut  against  tbe 
vertical  pin  only  when  the  outer  end  of  the 
arm  is  unsupported,  the  construction  being  50 
such  thatwben  the  arm  is  in  its  normal  posi- 
tion during  the  operation  of  the  instrument 
the  stop-finger  li  has  no  connection  with  the 
vertical  pin . 

11.  In  a  speaking  instrument  of  the  char-  55 
acter  described,  the  combination  of  the  rotat- 
ing table,  a  box-like  structure  inclosing  the 
power  devices  for  moving  the  table,  a  sound- 
reproducer  adapted  to  be  moved  over  the  ta- 
ble, a  pivoted  arm  carrj'ing  the  sound-repro-  60 
ducer,  and  a  bracket  E  to  which  the  arm  is 
pivoted  said  bracket  being  pivoted  at  e  to  the 
box-like  structure   adjacent  to  one  corner 
thereof  so  that  the  arm  may  be  swung  around 
parallel  to  the  box  to  condense  the  machine  65 
for  shipment,  and  a  suitable  clamping  device 
for  clamping  the  base  of  the  bracket  to  the 
box-like  structui'e  whereby  the  arm  is  held  in 

a  rigid  extended  condition  when  the  machine 
is  in  operative  adjustment.  70 

12.  In  a  gramophone  instrument  of  the  char- 
acter described  the  univ^ersal  pivoted  arm  H 
formed  of  sheet  metal  with  top  horizontal  and 
sides  bent  at  an  angle  to  the  top  surface  so  as 

to  project  vertically  downward  for  strength-  73 
ening  purposes  and  further  having  the  free 
end  of  the  horizontal  top  curved  to  form  a 
tubulai'  socket  for  receiving  the  sound-repro- 
ducer, in  combination  with  a  vertical  pivot- 
pin  jointed  to  the  arm  on  a  transverse  axis  8d 
extending  through  the  sides  at  its  end  most 
distant  from  the  tubular  socket. 

In  testimony  of  which  invention  I  hereun^ 
to  set  mj  hand. 

HENRY  K.  SMITH. 
Witnesses : 

R.  M,  Hunter, 
R.  M.  Kelly. 
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To  (I  J  J  iflioiri'  if  iti'nj  coiicctii  : 

Be  it  knoNvn  that  I,  William  II art.  a  citizen 
of  tlie  United  States,  residing  at  Kirksville, 
in  the  count}'  of  Adair  and  State  of  [Missouri, 
S  have  invented  a  new  and  useful  Graphophone- 
Reproducer,  of  which  tlie  following  is  a  speci- 
fication. 

This  invention  relates  to  means  for  repro- 
ducing sound  from  a  record  obtained  in  any  of 
lo  the  known  waj's,  and  is  applicable  to  grapho- 
phones  or  like  machines  in  which  the  I'epro- 
ducer  embodies  a  diaphragm  and  a  stylus, 
the  latter  following  the  record  and  causing 
vibrations  in  the  diaphragm  similar  to. those 
[5  resulting  in  the  record,  wherebj^  the  sound- 
waves are  such  as  to  reproduce  the  original. 

The  object  of  this  invention  is  to  secure 
volume  and  distinctness  and  to  enable  the 
pitch  to  be  varied  according  as  the  horn  or 
20  tabes  are  to  be  used;  also,  to  obviate  lost  mo- 
tion between  the  stylus-bearing  arm,  the  re- 
producer and  its  support,  and  to  enable  the 
stylus  to  adapt  itself  to  the  record  without 
necessitating  a  loose  or  pivotal  joint  between 
35  the  reproducer,  and  its  support  which  is  the 
chief  source  of  trouble  in  not  securing  satis- 
factory' results  in  this  class  of  machines. 

For  a  full  understanding  of  the  merits  and 
advantages  of  the  invention  reference  is  to 
30  be  had  to  the  accompanying  drawings  and  the 
following  description. 

The  improvement  is  susceptible  of  various 
changes  in  the  form, proportion, and  the  minor 
detailsof  construction  without  departing  from 
35  the  principle  or  sacrificing  anj-  of  the  advan- 
tages thereof,  and  to  a  full  disclosure  of  the 
invention  an  adaptation  thereof  is  shown  in 
the  accompanying  drawings,  in  which — ; 

Figure  1  is  a  detail  view  showing  the  in- 
40  vention  in  operative  relation.  Fig.  2  is  a 
front  view  of  the  arm  bearing  the  stylus.  Fig. 
3  is  a  detail  view  showing  the  screw-thread 
connection  between  the  stylus  and  its  carrj'- 
ing-arm. 
45  Corresponding  and  like  parts  are  referred 
to  in  the  following  description  and  indicated 
in  the  several  views  of  the  drawings  by  the 
same  reference  characters. 

The  record-cj'linder  1  is  supported  in  the 

50  usual  manner  peculiar  to  the  style  of  machine 

to  w'hich  it  is  applied,  and  these  mountings 

are  not  shown,  because  they  form  no  part  of 


the  present  in  vention  and  vary  with  the  differ- 
ent makes  of  machines.  The  bracket  or  sup- 
port 2  has  an  elbow-shaped  tube  3,  pivoted  55 
thereto  at  4  in  the  ordinarj^  '"'ay.  and  the  re- 
I  producer  5  is-  applied  to  one  arm  or  member 
of  the  tube  3  by  means  of  a  slip  or  other 
joint,  and  the  horn  or  ear  tube  is  fitted  to 
the  ojiposite  end  of  the  tube  3  in  the  usual  60 
manner. 

The  reproducer  has  a  passage  6,  which  reg- 
isters with  the  member  of  the  tube  3  to  which 
it  is  fitted,  and  is  counterbalanced,  a  rod  7 
being  applied  to  its  upper  end  and  extending  65 
away  from  the  cylinder  1  and  threaded  to  re- 
ceive a  weight  8,  which  latter  is  adjustable 
on  the  rod,  so  as  to  establish  nearly  an  equilib- 
rium between  the  weight  and  the  repro- 
ducer, wherebj'  the  latter  is  free  to  respond  70 
to  the  vibrations  of  the  stjdus  to  cause  the 
diaphragm  to  vibrate  in  consonance  with  the 
stylus,  so  as  to  produce  well-defined  sound- 
waves, which  will  result  in  a  clear  and  dis- 
tinct sound  corresponding  as  nearly-  as  pos-  75 
sible  with  the  original  as  can  be  reproduced 
by  mechanical  appliances.  A  binding-screw 
9  is  applied  to  the  threaded  end  of  the  rod  7 
to  secure  the  weight  8  in  an  adjusted  position 
when  the  reproducer  is  equiposed.  The  dia-  80 
phragm  10  is  secured  to  the  frame  of  the  re- 
producer in  anj'  of  the  usual  ways,  so  as  to 
vibrate  freely,  and  its  central  portion  comes 
directly'  opposite  the  deflected  end  of  the 
passage  6,  whereby  the  confined  air  maj'  re-  85 
ceive  the  full  benefit  of  the  maximum  vibra- 
tions of  the  diaphragm  and  reproduce  the 
sound  in  a  clear,distinct,  and  audible  manner. 

The  arm  bearing  the  stylus  11  is  composed 
of  two  parts,  a  pivoted  member  12,  having  its  90 
lower  end  formed  with  a  latei'al  extension  13, 
and  a  spring  member  14,  having  a  head  at  its 
upper  end,  which  is  internall}'  threaded  to  re- 
ceive the  stylus  11,  which  latter  is  exteriorly 
threaded  and  is  provided  at  its  ends  with  the  95 
usual  points  to  bear  against  the  record  and 
diaphragm,  respectivel3^  The  member  12  has 
journals  15  at  its  upper  end,  which  obtain  a 
bearing  in  the  reproducer-frame,  thereby  ad- 
mitting of  the  stylus  moving  rapidlj^  between  100 
the  diaphragm  and  record,  which  is  essential 
to  the  operativeness  of  the  machine.  The 
parts  are  disposed  so  that  the  stylus  comes 
directly  opposite  the  center  of  the  diaphragm. 
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The  spring  member  14  is  thin  and  compara- 
tively wide  and  is  placed  with  its  greatest 
width  in  the  direction  of  the  stylus,  thereby 
preventing  any  movement  of  the  part  14  in  a 
5  plane  at  right  angles  to  the  diaphragm  and 
record  independent  of  the  movement  of  the 
vibration  of  the  arm  upon  its  journals  15  and 
with  the  stylus  11. 

A  pin  16  is  rigidly  attached  to  the  member 

lo  14  and  is  located  a  short  distance  from  the 
stylus  11,  so  as  to  engage  with  the  diaphragm 
near  its  edge  when  the  stj'lus  11  has  been  un- 
screwed, so  as  to  withdraw  it  from  engage- 
ment with  the  diaphragm.    This  construction 

15  provides  for  moderating  the  sound,  so  as  to 
prevent  a  person  standing  near  the  machine 
from  hearing  the  reproduction  without  the 
use  of  an  ear-tube,  which  is  of  advantage 
when  the  privilege  of  listening  to  the  machine 

20  must  be  paid  for.  A  second  pin  17  is  applied 
to  the  pivoted  member  12  and  constitutes  a 
stop  to  engage  with  the  frame  of  the  repro- 
ducer and  prevent  the  arm  bearing  the  stylus 
from  falling  away  from  the  reproducer  too 

25  far  when  the  latter  is  raised  and  slid  back  to 
the  head  to  pass  over  another  record. 

As  previoush'  explained,  the  arm  14  is 
adapted  to  yield  laterally  or  in  a  plane  par- 
allel with  a  diaphragm  and  record,  thereby 

30  enabling  the  stylus  to  adapt  itself  to  the 
groove  of  the  recording-cylinder  when  lower- 
ing the  reproducer  into  an  operative  position. 
This  construction  obviates  the  provision  of  a 
loose  joint  between  the  reproducer  and  its 

35  support,  which  has  been  found  objectionable 
because  of  the  lost  motion  generally  existing 
in  a  pivotal  joint  of  this  character. 

The  weight  8  may  be  conveniently  disposed 
aud  by  preference  is  placed  above  the  bear- 

40  ing  of  the  reproducer,  although  it  may  be  lo- 
cated below  the  bearing  or  in  any  relation  so 
long  as  it  serves  to  counterbalance  the  repro- 
ducer, so  that  the  stylus  will  bear  lightly  upon 
the  record  and  the  diaphragm  engage  lightly 

45  with  the  stylus. 

Having  thus  described  the  invention,  what 
is  claimed  as  new  is — 

1.  In  a  graphophone,  the  combination  of  a 
record  and  a  reproducer  comprising  a  dia- 

50  phragra,  of  a  resilient  stylus-carrjing  arm 
having  a  pivotal  connection  at  one  end  with 
the  reproducer-frame  to  permit  of  its  oscilla- 


tion in  a  direction  toward  and  away  fi'om  the 
d  iaphragm  ,the  resiliencj^  of  said  stylus-carry- 
ing arm  also  permitting  a  movement,  inde-  55 
pendent  of  its  pivotal  motion,  transversely 
of  the  faces  of  the  diaphragm  and  record, 
and  a  stylus  adjustably  mounted  in  said  arm 
and  adapted  for  adjustment  with  respect 
thei'eto  in  a  direction  toward  and  awaj'^  from  60 
the  record,  substantially  as  described. 

2.  In  a  graphophone,  the  combination  of  a 
record  and  a  reproducer  comprising  a  dia- 
phragm adapted  to  vibrate  at  right  angles  to 
the  face  of  the  record,  of  a  flat  stylus-carry-  65 
ing  spring-arm  having  a  pivotal  connection 

at  one  end  to  a  fixed  point  of  attachment  on 
the  reproducer-frame  to  permit  the  stylus  to 
freely  vibrate  in  a  direction  toward  and  away 
from  the  diaphragm,  said  flat  spring-arm  be-  70 
ing  arranged  edgewise  with  reference  to  the 
faces  of  the  diaphragm  and  record  to  prevent 
independent  movement  thereof  in  the  direc- 
tion of  vibration  of  the  stylus  and  permitting 
the  same  to  move  transvei"sely  of  the  faces  of  75 
the  diaphragm  and  the  record,  and  a  stylus 
adjustably  mounted  in  said  arm  and  adapted 
for  adjustment  with  respect  thereto  in  a  di- 
rection toward  and  away  from  the  record,  sub- 
stantialh'  as  set  forth.  80 

3.  In  a  graphophone,  the  combination  with 
the  reproducer,  of  a  pivoted  arm  bearing  a 
stylus  and  a  pin  which  are  relatively  adjust- 
able, whereby  either  the  stylus  or  pin  maybe 
caused  to  engage  with  the  diaphragm,  sub-  85 
stantially  as  described. 

4.  In  a  graphophone,  the  combination  with 
the  reproducer,  of  a  pivoted  arm,  a  stylus 
having  adjustable  connection  with  the  piv- 
oted arm  to  engage  centrally  with  the  dia-  90 
phragm,  and  a  pin  attached  to  the  said  piv- 
oted arm  and  adapted  to  engage  with  the  dia- 
phragm at  a  point  remote  from  its  center  upon 
moving  the  stylus  outward  or  away  from  the 
diaphragm,  substantially  as  and  for  the  pur-  95 
pose  set  forth. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  aifixed  my  signature 
in  the  presence  of  two  witnesses. 

WILLIAM  HART. 

Witnesses: 

Myron  A.  Miller, 
J.  W.  Helme. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Thomas  B.  Lambert, 
a  citizen  of  the  United  States,  residing  at 
Chicago,  Cook  county,  Illinois,  have  invented 
S  certain  new  and  useful  Improvements  in 
Processes  for  Producing  Record -Cylinders 
for  Phonographs,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  that  class  of  r.iech- 

10  anisms  which  are  styled  "record -cylinders" 
find  which  aie  adapted  to  be  used  in  connec- 
tion with  phonographs  and  similar  instru- 
ments— that  is,  instruments  adapted  to  be 
operated  for  the  purpose  of  vibrating  a  dia- 

15  phragra  and  imitating  speech  and  musical 
notes. 

The  invention  relates  particularly  to  a  cyl- 
inder and  the  material  of  which  it  is  formed, 
so  as  to  render  it  of  excessive  longevity  by  the 

20  use  of  material  practically  infrangible,  and, 
further,  to  the  means,  methods,  or  processes 
by  which  this  and  duplicate  cjiinders  maj' 
be  produced,  all  of  which  will  more  fully  here- 
inafter appear. 

25      The  principal  object  of  my  invention  is  to 
provide  a  simple,  economical,  and  efficient 
method  for  constructing  infrangible  record- 
cylinders. 
A  further  object  of  the  invention  is  to  pro- 

30  vide  a  record-cylinder  of  such  material  as  to 
render  it  practically  infrangible:  and  the  in- 
vention consists  in  the  methods,  features, 
combinations,  and  details  of  construction 
hereinafter  described  and  claimed. 

35  In  the  drawings,  Figure  1  is  a  vertical  sec- 
tional elevation  of  a  bath  containing  an  elec- 
trolytic solution  adapted  to  electricallj^  form 
a  matrix  by  which  a  record-cylinder  for  pho- 
nographs may  be  produced,  showing  other 

40  elements  attached,  as  will  be  more  f  ullj'  here- 
inafter explained;  Fig.  2,  a  plan  view  of  a 
completed  ^matrix,  and  Fig.  3  a  perspective 
view  of  a  completed  record-cylinder. 
In  the  art  to  which  this  invention  relates  it 

45  is  well  known  that  it  is  desirable  to  produce 
a  record-cylinder  of  such  nature  and  con- 
struction as  will  make  it  practically  inde- 
structible, and,  f  urthei',to  provide  means  and 
methods  by  which  such  a  cylinder  can  be 

50  economically  and  efficiently  formed  and  du- 


plicated in  quantities  as  desired.     To  these 
features  my  invention  principally  relates. 

In  forming  a  record-cylinder  I  first  take 
and  make  an  impression  upon  a  wax  cylinder 
A  (see  Fig.  1,  in  which  the  w.'-.x  cylinder  is  in  55 
the  bath)  in  an  ordinary  phonograph, and  then 
remove  this  wax  cylinder  from  the  phono- 
graph and  provide  it  at  one  end  with  a  coat- 
ing of  carbon  B  or  other  electric  conducting 
material.  I  next  place  this  cjdinder  in  an  60 
electrolytic  bath,  having  first  surrounded  and 
connected  it  with  a  metal  ring  C,  which  is 
supported  on  a  metal  rod  D  by  means  of  a 
wire  d  and  connected  with  the  negative  pole 
of  a  dynamo  E.  This  cylinder,  with  its  at-  65 
tached  mechanism,  is  then  placed,  as  above 
suggerjted,  in  the  electrolytic  bath,  which 
brings  it  in  circuit  with  the  anode  G,  of 
copper  or  other  metal,  hung  by  means  of  a 
metal  wire  (/  upon  a  metal  rod  H  and  eon-  70 
nected  with  the  other  pole  of  the  dynamo. 
The  dynamo  being  started,  the  copper  is  elec- 
tricallj'  deposited  upon  the  carbon  -  coated 
wax  cylinder,  and  after  it  has  reached  the 
desired  thickness  forms  a  copper  cylinder,  75 
which  is  then  removed  from  the  bath  and.dis- 
connected  from  the  dynamo.  The  wax  is 
next  shrunk  bj'  means  of  cold  application,  so 
that  the  copper  cylinder  vaay  be  removed 
therefrom.  These  operations  form  a  copper  80 
cjdindrical  matrix  ?;',  the  inner  cylindrical 
surface  of  which  contains  a  counterpart  of 
the  impressions  on  the  wax  cjdinder.  It  is 
desirable  now  to  produce  the  indestructible 
record-cylinders  from  this  copper  matrix  in  85 
quantities  as  desired.  To  accomplish  this 
result,  the  matrix  is  placed  inside  of  a  metal 
ring  I,  considerably  larger  in  diameter  than 
the  matrix,  and  the  space  between  the  same 
filled  with  type-metal  I',  which  securely  locks  96 
the  matrix  in  position  and  furnishes  a  firm 
backing  for  the  same.  I  next  take  a  soft  ring 
of  cellulo.'^e  or  vulcanized  rubber,  either  in  a 
raw  or  partially-cured  state  or  previously 
softened  with  some  solution  and  of  sufficient  95 
thickness  to  receive  in  perfect  form  the  in- 
dentations of  the  matrix  and  at  the  same  time 
furnish  a  suitable  backing  or  support  for  the 
phonographic  reproduction  of  the  record. 
This  relatively -thick  ring  or  tube  is  then  100 
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placed  within  the  cyliudr'.cal  opening  of  the 
matrix  and  by  means  of  an  expansive  pres- 
sure with  heat  forced  outwardly,  completely 
filling  the  matrix  and  against  the  inner  sur- 
5  face  thereof,  thus  making  a  counterpart  of 
the  same  and  a  record  similar  to  that  on  the 
original  wax  cylinder.  The  ring  thus  formed, 
havingon  itsouter  face  a  faithful  imprint  of 
the  matrix,  is  then  allowed  to  harden,  either 

lo  n-aturally  or  by  artificially  curing  the  sub- 
stance thereof,  through  which  hardening  it 
shrinks  sufficientlj''  to  enable  its  subsequent 
removal  to  be  made  from  the  matrix  without 
injury  to  either.    As  a  shrinking  or  reducing 

15  medium  I  have  used  a  solution  of  hydro- 
chlorous  acid  and  water  in  which  the  tube 
and  matrix  are  placed,  as  above,  so  that  the 
tube  can  be  removed  from  its  engagement 
with  the  matrix.    When  it  has  become  dried 

20  and  hardened,  it  forms  acylinderlv,  as  shown 
in  perspective  view  in  Fig.  3,  preferably  of 
cellulose,and  which  is  practically  infrangible. 
I  prefer  to  use  cellulose  for  this  purpose  in 
that  it  is  easier  to  manufacture  and  more 

25  durableinoperatiou,  though  the  same  method 
may  be  used  for  forming  cylinders  of  different 
materials. 

In  carrying  out  my  process  it  is  an  absolute 
requirement  that  the  blank  plionograms  or 

30  tubes  must  be  of  a  thickness  to  receive  and 
retain  in  a  perfect  form  the  i  ndentations  of  the 
matrix  and  at  the  same  time  have  within  it- 
self a  sufficient  backing  or  support  for  the 
reproduction  of  the  record  phonographically 

35  after  the  formation  of  the  record  on  its  face 
and  tlie  removal  of  the  tube  from  the  matrix. 
It  is  practically  impossible  to  use  very  thin 
walled  tubes  or  hollow  cylinders  for  my  proc- 
ess, because  the  phonographic  reproduction 

40  of  sound  from  such  thin  records,  supposing 
the  tubes  to  be  capable  of  even  temporarily 
maintaining  or  holding  their  shape,  would 
be  weak,  distorted,  indistinct,  and  imperfect; 
but  as  a  matter  of  fact  the  records  themselves 

45  made  of  thin  material  are  not  capable  of  re- 
taining their  shape  and  would  be  impractical 
in  actual  use.  By  using  a  relatively-thick- 
walled  tube  or  hollow  cylinder  the  objections 
which  would  occur  in  practice  with  a  very 

50  thin  tube  are  entirely  overcome  and  the  pro- 
duced records  are  a  merchantable  article.  It 
is  to  bo  understood  that  in  applying  pressure 


to  the  interior  of  the  tube  or  cylinder  for  forc- 
ing the  same  outwardly  and  against  the  face 
of  the  matrix  such  pressure  must  be  simul-  55 
taneously  exerted  over  the  entire  surface  of 
the  tube  or  cylinder  and  in  a  uniform  man- 
ner, so  as  to  simultaneously  force  the  entire 
exterior  surface  against  the  interior  face  of 
the  matrix,  for  if  otherwise  there  would  be  60 
great  danger  and  liabilitj'  of  a  fiow  of  mate- 
rial and  a  consequent  distortion  therefrom, 
producing  an  imperfect  record. 
I  claim — 

1.  The  method  of  producing  record-cjdin-  65 
ders  for  phonographs,  which  consists  in  first 
forming  a  record  on  a  cjdinder  of  wax  or  other 
relatively-soft  material,  rendering  the  surface 

of  the  wax  cylinder  electrically  conductive 
and  electrolytically  depositing  metal  thereon,  70 
forming  a  matrix  and  then  outwardly  expand- 
ing under  pressure  within  the  matrix,  a  cyl- 
inder or  tube  of  softened  material  sufficiently^ 
thick  to  maintain  its  shape  during  and  after 
the  act  of  disengagement  from  the  matrix  and  75 
finally  removing  the  cylinder  or  tube  by  di- 
rect longitudinal  movement,  substantial!}'  as 
described. 

2.  The  method  of  producing  record-cylin- 
ders for  phonographs  which  consists  in  first  80 
forming  a  record  on  a  cylinder  of  relativel}'- 
soft  material  such  as  wax,  then  coating  such 
cylinder  with  carbon  or  other  electric  con- 
ducting material,  and  electrolytically  depos- 
iting metal  thereon  forming  a  matrix,  ihen  85 
shrinking  the  soft  cylinder  to  remove  the  elec- 
trically-formed matrix  and  backing  such  ma- 
trix to  form  a  matrix-mold,  then  outwardly 
expanding  under  pressure  a  cylinder  or  tube 
sufficientlj'  thick  to  maintain  its  shape  after  90 
disengagement  from  the  matrix  and  of  sof- 
tened material  such  as  cellulose,  within  the 
matrix  for  the  pressure  to  reproduce  on  the 
outer  surface  the  counterpart  of  the  indenta- 
tions in  the  matrix,  then  allowing  such  cellu-  95 
lose  cylinder  or  tube  to  harden  within  the 
matrix  and  removing  the  record  cylinder  or 
tube  from  the  matrix  and  then  drying  and 
hardening  the  record-cylinder,  substantially 

as  described. 

THOMAS  B.  LAMBEIIT. 
Witnesses: 

Thomas  F.  Sheridan, 
Albert  D.  Phtlpot. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Philipp  von  Wouwer- 
MANS,  a  subject  of  the  Emperov  of  Austria- 
Hungarj',  residing  at  Vienna,  in  the  Prov- 
5  ince  of  Lower  Austria,  in  the  Empire  of  Aus- 
tria-Hungary, have  invented  certain  new  and 
usefullmprovements  in  Tension  Devices  for 
Phonograph-Diapliragms,  (for  which  Letters 
Patent  have  been  obtained  in  Austria,  dated 

to  July  9,1897,registered  Vol.47,  folio  2C50;)  and 
I  do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art 
to  which  it  appertains  to  make  and  use  the 

15   same,  reference  being  had  to  the  accompa- 
nying drawings,  and  to  letters  of  reference 
marked  thereon,  which  form  a  part  of  this 
specification. 
The  experience  heretofore  obtained  with 

20  phonographs  has  shown  that  the  tension  of 
the  diaphragm — that  is  to  sa}',  the  pressure 
with  which  the  recording-knife  cuts  into  the 
wax  roller-^must  in  the  case  of  spoken  lan- 
guage be  different  to  that  for  recording  sing- 

25  ing,  whistling,  and  music;  also,  that  when  re- 
producing from  a  record  by  means  of  the  re- 
producing-pin  shrill  tones,  both  spoken  and 
musicalj  are  capable  of  being  rendered  clearer 
or  softer  by  producing  a  greater  tension  of 

3b  the  diaphragm. 

Now  the  apparatus  which  forms  the  subject 
of  the  present  in  vention  and  which  is  designed 
to  effect  in  a  perfect  manner  this  twofold  ob- 
ject produces  a  continual  intimate  contact 

35  of  the  recording-pin  or  of  the  reproducing- 
pin  with  the  roller  and  also  imparts  to  the 
diaphragm  a  certain  tension  which  can  be  ad- 
justed to  suit  requirement.  This  apparatus 
is  characterized  b}^  the  fact  that  the  pivot  of 

40  the  lever  which  connects  the  diaphragm  with 
the  recording-pin  or  with  the  reproducing-piu 
is  loaded  hy  a  weight  which  is  rendered  ca- 
pable of  movement  by  means  of  a  parallel  mo- 
tion, so  that  when  the  bodj-of  the  diaphragm 

45  is  ad j  usted  relatively  to  the  roller  by  means  of 

regulating  device  the  pressure  of  the  pin  upon 

the  roller — that  is  to  say,  the  tension  of  the 

diaphragm — will  be  varied. 

Figure  1  of  the  accompanying  illustrative 


drawings  shows,  partly  in  vertical  section  and  50 
partly  in  elevation,  one  construction  of  ten- 
sion apparatus  according  to  this  invention. 
Figs.  2  and  3  show  the  loading  device  in  two 
other  different  positions,  and  Fig.  4  illustrates 
the  same  in  combination  with  another  arrange-  55 
ment  of  lever  for  the  recording-pin  or  the  re- 
j)roducing-pin. 

In  the  device  for  holding  the  diaphragm — 
such,  for  example,  as  the  clamping-ring  a — 
there  are  arranged  parallel  to  the  roller-axis  60 
and  opposite  to  each  other  two  pivots  &,  upon 
which  are  mounted  so  as  to  be  capable  of  turn- 
ing thereon  two  radius  or  guide  links  c,  which 
are  connected  together  by  a  cross-piece  d  of 
determined  weight  and  of  a  length  exactlj''  65 
equal  to  the  distance  between  the  pivots. 
This  cross-piece,  which  is  suspended  from  the 
radius-links  and  which,  together  with  the  lat^ 
ter  and  with  the  clamping-ring,  forms  a  par- 
allelogram of  levers,  carries  the  two-armed  70 
lever/,  which  holds  at  one  end  the  recording- 
knife  (or  reproduciug-pin)  g  and  is  connected 
at  its  other  end,  by  means  of  a  small  hook  h, 
to  a  ring  i,  which  is  fixed  to  the  diaphragm  !<. 

Fig.  1  shows  that  position  of  the  parallelo-  75 
gram  in  which  the  cross-piece  d  bears  with 
its  whole  weight  upon  the  pivot  of  the  knife 
or  pin  lever/,  and  consequently  tightens  the 
diaphragm,  so  as  to  form  an  intimate  contact 
between  the  knife  or  recording-pin  <7and  the  80 
I'oller.     On  increasing  the  distance  between 
the  diaphragm  and  the  cross-piece  d  by  ro- 
tating the  radius-rods  c  downward  the  pres- 
sure of  the  cross-piece  upon  the  lever-pivot 
becomes  continually  smaller.  Figs.  2  and  3.  85 
When  the  radius-rods  have  been  turned  down 
to  such  an  extent  as  to  be  at  right  angles  to 
the  cross-piece,  the  pressure — that  is  to  saj% 
the  tension — of  the  diaphragm  becomes  nil, 
and  on  further  rotation  bej^ond  the  nil  or  zero  90 
position  an  actual  lifting  action  will  take 
place  until  the  radius-links  become  vertical. 

Now  for  the  purpose  of  enabling  the  dia- 
phragm to  be  moved  more  or  less  away  from 
the  roller,  and  thereby  of  imparting  a  differ-  95 
ent  position  to  the  radius-links  c  correspond- 
ing to  the  desired  tension  of  the  diaphragm, 
the  diaphragm -casing  is  rendered  movable  by 
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means  of  a  regulating  device,  which  may  con- 
sist— for  example,  as  shown  in  Fig.  1 — of  a 
lever-arm  n,  which  holds  the  casing  m  and  is 
arranged  to  oscillate  about  the  axis  I  and 
5  which  can  be  adjusted  by  means  of  a  regn- 
lating-screw  p,  acting  upon  its  shoulder  or 
short  arm  o.  The  regulating  device  may  also 
consist  of  a  fixed  guide-rod,  along  which  the 
diaphragm -casing  can  be  screwed  or  fixed 

lo  higher  or  lower,  as  desired. 

Obviously  the  tension  device  hereinbefore 
described  can  also  be  connected  with  a  one- 
armed  knife-lever  or  contact  pin-lever  /,  as 
shown  in  Fig.  4.     In  this  manner  the  trans- 

15  mitted  vibrations  can  be  increased  by  choos- 
ing a  suitable  ratio  between  the  length  of  .the 
lever-arms  in  a  well-known  manner. 

When  compared  with  the  loading- weight 
(which  in  phonographs  heretofore  emplo^'ed 

20  has  been  constructed  as  a  one-armed  lever 
capable  of  being  oscillated  about  a  fixed 
point)  for  the  pivot  of  the  knife-lever  or  con- 
tact pin-lever,  the  apparatus  herein  described 
has  the  great  advantage  thatthe  entire  weight 

25  is  compelled  to  share  the  vibrations,  because 
it  is  moved  parallel  to  itself,  and  it  can  there- 
fore oppose  aconsiderablj'-greater  resistance 
to  the  said  vibrations. 
I  claim — 

30  1.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  diaphragm, 
of  a  parallel  motion,  a  stylus  or  i-eproducing- 
point  connected  with  said  parallel  motion  and 
the  diaphragm,  substantially  as  set  forth. 

35  2.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  diaphragm, 
of  a  parallel  motion,  a  lever  pivoted  to  one 
member  of  said  parallel  motion  and  connected 
to  the  diaphragm,  and  a  stylus  or  a  repro- 

40  ducing-point  on  said  lever,  substantially  as 
set  forth. 

3.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  diaphragm, 
of  a  retaining-ring  for  said  diaphragm,  a  par- 

45  allel  motion  pivoted  to  said  ring,  a  lever  piv- 
oted to  the  member  of  the  parallel  motion  op- 
posite said  ring,  one  end  of  said  lever  con- 
nected to  the  diaphragm  and  a  stylus  or  a  re- 
producing-point  carried  by  said  lever,  sub- 

50  stantially  as  set  forth. 

4.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  diaphragm, 
of  a  weight  having  motion  parallel  thereto,  a 
stylus  or  reproducer  carrying  said  weight  and 

55  means  for  connecting  said  stylus  to  the  dia- 
phragm, substantially  as  set  forth. 

5.  In  a  phonographic  producer  or  repro- 
ducer the  combination  with  the  diaphragm, 
of  a  weight  adapted  to  have  motion  in  parallel 

60  directions,  a  lever  pivoted  to  and  adapted  to 
suiiport  said  weight  and  connected  to  the  dia- 


phragm, and  a  stylus,  or  reproducing-point 
on  said  lever,  substantially  as  set  forth. 

6.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  casing,  the  65 
diaphragm  and  its  retaining-ring,  of  a  parallel 
motion  connected  to  said  ring,  a  pair  of  per- 
forated ears  diametrically  opposite  on  said 
ring,  a  recessed  perforated  bar,  links  pivoted 

to  the  ends  of  said  bar  and  in  the  ears,  a  le-  70 
ver  pivoted  in  the  recess  of  said  bar,  a  stylus 
or  reproducer  on  said  lever,  and  means  for 
connecting  the  lever  to  the  diaphragm,  sub- 
stantially as  set  forth. 

7.  In  a  phonographic  producer  or  repro-  75 
ducer,  the  combination  with  the  diaphragm, 

of  a  parallel  motion,  a  stylus,  a  reproducing- 
point  connected  with  said  parallel  motion, and 
means  for  adjusting  said  parallel  motion  to 
vary  the  pressure  on  the  stylus  or  reproducing-  80 
point,  substantially  as  set  forth. 

8.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  revoluble 
cylinder,  the  diaphragm  and  a  lever  carrying 
the  producing  or  reproducing  point  connected  85 
with  said  diaphragm;  of  a  weight  to  which 
said  lever  is  fulcrumed,  and  links  pivotally 
connecting  said  weight  with  the  diaphragm- 
support  to  form  a  parallelogram  of  levers,  for 
tlie  purpose  set  forth.  90 

9.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  revoluble 
ejdinder,  the  diaphragm  and  a  lever  carrying 
the  producing  or  reproducing  point  connected 
with  said  diaphragm ;  of  a  weight  to  which  95 
said  lever  is  fulcrumed,  and  links  pivotally 
connecting  said  weight  with  the  diaphragm- 
support  to  form  a  parallelogram  of  levers,  and 
means  for  varying  the  distance  between  the 
diaphragm  and  revoluble  cylinder,  for  the  100 
purpose  set  forth. 

10.  In  a  phonographic  producer  or  repro- 
ducer, the  combination  with  the  revoluble 
cylinder,  the  diaphragm,  its  holder  and  a  two- 
armed  lever  to  the  longer  arm  of  which  said  105 
holder  is  secured,  andanadjusting-screw  im- 
pinging upon  the  short  arm  of  such  lever  to 
prevent  rotation  on  its  fulcrum  toward  the 
cylinder;  of  a  lever  carrying  the  producing 

or  reproducing  point,  connected  with  said  no 
diaphragm,  a  weight  to  which  said  lever  is 
fulcrumed,  said  weight  linked  to  the  dia- 
phragm-holder to  form  a  parallelogram  of  le- 
vers, substantially  as  and  for  the  purpose  set 
forth.  IIS' 

In  testimonj'  whereof  I  alfix  my  signature 
in  presence  of  two  witnesses. 

PHILIPP  VON  WOUWERMANS. 

Witnesses: 

Martin  Berghekbst, 
Chas.  E.  Carpenter. 
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To  all  whom  it  may  concerio: 

Be  it  known  that  I,  Frederick  W.  Nolte, 
a  citizen  of  tlie  United  States,  residing  in  Vic- 
toria, in  the Provineeof  British Columbiaand 
5  Dominion  of  Canada,  have  invented  a  new 
and  iQjproved  Sound-Reproducer,  of  which 
I  the  following  is  a  full,  clear,  and  exact  de- 
scription. 

The  purpose  of  this  invention  is  to  provide 

lo  for  phonographs,  graphophones,  and  like  in- 
struments in  which  a  gravitj'-reproducer  is 
used  a  reproducer  by  means  of  which  the 
sound-waves  may  be  taken  from  each  side  of 
the  diaphragm  in  contradistinction  to  taking 

15  the  sound-waves  from  only  one  side  of  the 
diaphragm. 

This  specification  is  the  disclosure  of  one 
form  of  my  invention,  while  the  claims  define 
the  actual  scope  thereof. 

20       Reference  is  to  be  had  to  the  accompanying 
drawings,  forminga  part  of  this  specification, 
in  which  similar  characters  of  reference  indi- 
cate corresponding  parts  in  all  the  figures. 
Figure  lis  an  end  elevation  showing  a  graph- 

25  ophonein  outline  and  illustrating  my  inven- 
tion in  section,  the  parts  being  adjusted  to 
be  out  of  active  position.  Fig.  2  is  a  plan 
view  showing  the  horn-holder;  and  Fig.  3  is  a 
view  similar  to  Fig.  1,  except  that  the  parts 

30  are  shown  in  operative  position. 

The  casing  3  of  thereprodueer  contains  the 
usual  diaphragm  4.  To  this  diaphragm  a 
head  5  is  attached,  and  this  head  in  turn  is 
connected  with  a  wire  G,  which  passes  through 

35  an  opening  in  the  bottom  of  the  casing  3,  and 
also  transversely  through  a  tube  7,  which 
leads  the  sound-waves  from  the  bottom  of  the 
diaphragm.  The  wire  6  is  in  connection  with 
the  free  end  of  the  reproducing-lever  8,  the 

40  point  of  which  bears  on  the  cj'linder  of  the 
graphophone,  as  usual.  The  tube  7  is  mount- 
ed to  swing  on  and  communicate  with  the  box 
9  of  the  carriage  of  the  apparatus,  which  is 
mounted  to  move  along  the  shaft  10,  all  of 

45  which  is  in  common  use  in  the  art.  The  box 
9  is  in  communication  with  a  horn  11,  which 
horn  serves  to  radiate  the  sound-waves  which 
pass  from  the  bottom  of  the  diaphragm 
through  the  tube  7  to  the  box  9.    A  horn-hold- 

50  ing  plate  or  support  12  is  provided  with  an 
opening  11:,  fitting  around  the  box  9  in  the 
manner  shown.  The  plate  12  has  a  set-screw 
15,  whereby  to  fasten  the  plate  rigidly  to  the 


box.  This  plate  12  projects  transversely  over 
the  casing  3  and  is  formed  with  an  opening  55 
16,  (see  Fig.  2,)  which  is  surrounded  by  a 
perpendicularlj'-extending  tube  17,  fastened 
rigidly  to  the  plate  12  and  serving  to  carrj- 
the  horn  18,  which  serves  to  radiate  the  sound- 
waves from  the  upper  side  of  the  diaphragm  60 
4.  The  plate  12  is  provided  with  two  open- 
ings 19,  located, respectivelj', on  opposite  sides 
of  the  tube  17.  Through  these  openings  19 
are  passed  pins  20,  which  are  in  connection 
with  an  expansive  spiral  spring  21,  bearing  65 
on  the  plate  12  and  surrounding  the  tube  17. 
Located  on  the  underside  of  the  plate  12  and 
attached  to  the  pins  20  is  a  flat  ring  22,  which 
bjMueaus  of  the  spring  21  is  drawn  into  close 
contact  with  the  under  side  of  the  plate  12.     70 

Fastened  in  the  casing  3  and  over  the  dia- 
phragm 4  is  a  circular  plate  23,  which  has  a 
central  opening  therein  surrounded  by  an  up- 
wardly-extended tube  24.  This  tube  24  pro- 
jects through  ring  2-2  and  the  opening  16  in  75 
the  plate  12  and  upward  into  the  tube  17, 
so  that  the  sound-waves  radiating  from  the 
upper  side  of  the  diaphragm  may  pass  out 
through  the  tube  24  into  the  horn  18.  The 
ring  22,  fitting  snugl}'  around  the  tube  24,  80 
serves  to  prevent  the  escape  of  sound-waves 
between  the  tubes  17  and  24.  At  the  same 
time  the  spring-mounting  of  the  ring  22  al- 
lows the  tube  24  free  movement  in  a  manner 
to  be  fully  described  hereinafter.  Screwing  85 
into  the  upper  side  of  the  casing  3  is  a  ring- 
nut  25,  which  bears  down  on  the  plate  23  to 
hold  the  same  rigidly  in  place,  the  diaphragm 
being  sustained  between  two  gaskets  or  spac- 
ing-rings 4",  so  that  the  diaphragm  is  held  out  90 
of  contact  with  the  bottom  of  the  casing  3  and 
with  the  plate  23,  whereby  to  permit  unre- 
strained vibration  of  the  diaphragm.  The 
plate  12  carries  a  swinging  clamping-arm  26, 
which  arm  serves  to  engage  the  underside  oi  g% 
the  casing  3  to  hold  the  casing  raised  against 
the  plate  12  when  the  apparatus  is  not  in  use, 
as  shown  in  Fig.  1. 

The  plate  12  being  rigidly  fastened  on  the 
box  9  of  the  carriage  of  the  apparatus  and  100 
supporting  the  horn  18  when  the  reproducer 
is  not  in  use,  the  tube  7,  with  the  casing  3 
and  the  attached  parts,  should  be  moved  up 
to  the  position  shown  in  Fig.  1  and  held  in 
such  position  by  the  clamii  26,  engaged  with  105 
the  parts  3  and  12,  as  shown.     This  raises  the 
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stylus  from  the  record,  as  the  view  illustrates. 
When  it  is  desired  to  use  the  reproducer,  the 
clamp  2G  should  be  released,  thus  permitting 
the  tube  7,  with  its  attached  jjarts,  to  drop 
5  and  bear  the  stj'lns  on  the  record,  the  stylus 
being  pressed  on  the  recoi'd  by  the  whole 
weight  of  the  casing  3  and  the  tube  7  and 
parts  carried  thereby.  The  diaphragm  4  be- 
ing vibrated,  the  sound-waves  will  pass  from 

lo  each  side  of  the  diaphragm  through  the  tubes 
7  and  24,  respectively.  The  ring  22,  being 
veiy  delicately  sustained  bj^  the  spring  21, 
does  not  in  any  way  interfere  with  the  free 
movement  of  the  tube  24,  which  freedom  of 

15  movement  is  necessary  to  the  tube  and  the 
casing  3  thus  to  permit  the  proper  action  of 
the  stylus  on  the  record.  After  the  operation 
has  been  completed  the  tube  7,  with  the  at- 
tached casing,  should  again  be  raised  to  the 

20  position  shown  in  Fig.  1  and  held  there  by 
the  clamp  26. 

Having  thus  fully  described  my  invention, 
I  claim  as  new  and  desire  to  secure  by  Letters 
Patent — 

25  1.  The  combination  with  a  taliiing-machine 
or  like  instrument,  comprising  a  carriage  and 
a  tube  mounted  to  swing  thereon  and  com- 
municating therewith,  of  a  support  rigidly  at- 
tached to  the  carriage,  a  horn  carried  by  the 

30  support,  a  casing  held  by  the  tube,  and  mov- 
ing with  the  same,  a  diaphragm  mounted  in 
the  casing,  a  reproducing-lever  supported  by 
the  tube  and  having  connection  with  the  dia- 
phragm at  one  side  thereof,  the  tube  conduct- 

35  ing  sound-waves  from  the  said  side  of  the  dia- 
phragm, a  closure  for  the  casing  at  the  other 
side  of  the  diaphragm,  a  tube  supported  by 
said  closure  and  leading  to  the  horn  of  the 
support  to  conduct  the  sound-waves  from  the 

40  other  side  of  the  diaphragm,  and  a  clamp  for 
joining  the  casing  and  support. 

2.  The  combination,with  a  talking-machine 
or  like  instrument,  comprising  a  carriage  and 
a  tube  mounted  to  swing  thereon  and  com- 

45  mnnicating  therewith,  of  a  casing  attached  to 
the  tube  and  communicatingtherewith,  a  dia- 
phragm mounted  in  the  casing,  the  tube  con- 
ducting the  sound-waves  from  one  side  of  the 
diaphragm,  a  reproducing-lever  mounted  on 

50  the  tube  and  having  connection  with  the  dia- 
phragm at  the  side  adjacent  to  the  tube,  a 
closure  for  the  casing  at  the  other  side  of  the 
diaphragm,  a  tube  carried  by  the  closure  and 
leading  the  sound-waves  from  the  other  side 

55  of  the  diaphragm,  a  support  mounted  on  the 
carriage,  a  horn  held  by  the  support,  a  ring 
sustained  on  the  support  encircling  the  tube 
of  the  closure,  the  said  tube  of  the  closure 
communicating  with  the  horn  of  the  support, 

60  and  a  clamp  for  joining  the  casing  and  sup- 
port. 

3.  A  talking-machine  or  like  instrument, 
having  a  carriage  supporting  a  horn  and  a 
tube  mounted  to  swing  on  the  carriage,  the 

65  tube  leading  to  the  horn,  a  casing  mounted 
on  the  tube,  a  diaphragm  mounted  in  the  eas- 
ing, the  tube  conducting  the  sound-waves 


from  one  side  of  the  diaphragm,  astylussup- 
ported  bj^  the  tube  and  having  connection 
with  the  diaphragm,  a  closure  for  the  casing 
at  the  side  opposite  the  tube,  a  tube  carried 
by  the  closure  and  conducting  the  soiind- 
waves  from  the  side  of  the  diaphragm  oppo- 
site the  first-named  tube,  a  support  mounted 
on  the  carriage  and  overhanging  the  casing, 
and  means  carried  by  the  support  and  com- 
municating with  the  closure -tube  for  con- 
ducting the  sound-waves  from  said  tube. 

4.  A  talking-machine  having  a  carriage, 
means  for  conducting  the  sound-waves,  such 
means  being  supported  by  the  carriage,  a 
tube  mounted  to  swing  on  the  carriage  and 
communicating  with  said  means,  a  support 
mounted  on  the  carriage,  a  second  means  for 
conducting  the  sound  -  waves,  such  second 
means  being  carried  by  the  support,  a  easing 
mounted  on  the  tube,  a  diaphragm  mounted 
in  the  casing,  the  said  tube  leading  the  sound- 
waves from  one  side  of  the  diaphragm,  a  tube 
mounted  at  the  other  side  of  the  diaphragm 
and  leading  the  sound-waves  therefrom  into 
the  said  second  means,  and  means  for  remov- 
ably joining  the  casing  with  the  support,  to 
sustain  the  casing. 

5.  A  talking-machine,  or  like  instrument 
having  a  carriage,  means  mounted  on  the  car- 
riage for  conducting  the  sound-waves  there- 
from, a  support  carried  by  the  carriage,  a 
second  means  mounted  on  the  support  for 
conducting  the  sound-waves,  diaphragm  de- 
vices mounted  to  swing  on  the  carriage,  the 
said  means  for  conducting  the  sound-waves 
leading  from  the  respective  sides  of  the  dia- 
phragm, and  means  for  removably  connect- 
ing the  diaphragm  devices  with  the  support. 

0.  The  combination,  with  a  talking -ma- 
chinecomprisingacarriageand  atube  mount- 
ed to  swing  thereon,  of  diaphragm  devices 
carried  by  the  tube  and  comprising  a  gravity- 
reproducer,  the  tube  serving  to  conduct  the 
sound-waves  from  the  one  side  of  the  dia- 
phragm, a  support  mounted  independently 
of  the  diaphragm  devices,  and  means  for  con- 
ducting the  sound-waves  from  the  other  side 
of  the  diaphragm,  such  means  being  held  by 
the  said  support. 

7.  In  a  talking-machine,  the  combination 
with  a  carriage  and  a  tube  mounted  to  swing 
thereon,  of  a  horn  mounted  on  the  carriage 
and  communicating  with  the  tube,  diaphragm 
devices  held  by  the  tube,  the  tube  conduct- 
ing the  sound-waves  from  the  lower  side  of 
the  diaphragm,  a  support  mounted  on  the 
carriage,  a  second  horn  held  by  the  support 
and  serving  to  conduct  the  sound-waves  from 
the  upper  side  of  the  diaphragm,  and  means 
for  connecting  the  diaphragm  devices  and 
tube  with  the  support  to  sustain  said  devices 
on  the  support. 

FREDERICK  W.  NOLTE. 

Witnesses: 

Alec  McCaeter, 
Sidney  W.  Smith. 
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To  all  ivJioin  it  may  concern: 

Be  it  known  that  I,  Frederick  Myers,  a 
citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  county  of  New  York  and 
5  State  of  New  York, have  invented  certain  new 
and  useful  Improvements  in  Sound  Trans- 
mitters or  Disseminators ;  and  I  do  declare  the 
following  to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable  otli- 

to  ers  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same,  reference  being  had 
to  the  accompanying  drawings,  and  to  the  fig- 
ures of  reference  marked  thereon,  which  form 
a  part  of  this  specification. 

IS  My  invention  relates  to  sound  transmitters 
or  disseminators  for  phonographs,  mega- 
phones, and  similar  devices;  and  the  objects 
of  the  same  are  to  produce  a  device  designed 
to  be  attached  to  any  ordinary  sound-produc- 

2o  ing  instrument  and  which  will  project  or  dis- 
seminate the  sound  in  all  directions  radially 
from  the  instrument. 

The  defects  heretofore  existing  in  sound- 
reproducing  instruments  of  the  class  referred 

25  to  are  to  a  great  extent  due  to  the  fact  that 
the  sound  is  usually  projected  in  one  direc- 
tion only,  andAvhile  the  horn  or  tube  tlirough 
which  the  sound  is  transmitted  may  be  ad- 
justed to  project  the  sound  in  anyone  direc- 

30  tion  persons  sitting  outside  the  range  of  the 
horn  or  tube  do  not  get  the  full  volume  or 
force  of  the  music  or  other  reproduction. 

By  mj'-  invention  the  defects  referred  to 
are  entirely  remedied,  as  by  its  use  an  audi- 

35  ence  seated  in  a  circle  around  the  instrument 
can  hear  equally  well,  the  reproduction  be- 
ing of  the  same  volume  and  scope  at  all 
points  from  the  instrument  outward.  I  am 
also  enabled  to  produce  a  peculiar  and  pleas- 

40  ing  effect  in  certain  classes  of  music  to  be  I'e- 
prodaced,  said  effect  consisting  in  giving  a 
vibratory  swell  or  variable  sound-wave  char- 
acter to  the  music,  owing  to  the  revolution 
given  to  the  transmitter  horns  or  tubes.     The 

45  usual  metallic  or  grating  sounds  in  phono- 
graphic reproductions  are  to  a  great  extent 
absorbed  and  obviated  by  my  invention,  and 
certain  classes  of  music  are  rendered  in  a 
greatlj'-modulated  tone  and  in  well-measured 

50  and  uniform  time,  owing  to  the  fact  that  the 
revolving  horns  act  as  a  speed-regulator  for 


the  instrument  and  at  the  same  time  dis- 
tribute the  sound  equally  at  all  points  around 
the  machine. 

Figure  1  is  a  perspective  view  of  agrapho-  55 
phone  having  my  attachment  connected 
thereto  and  showing  four  horns  or  transmit- 
ter-tubes. Fig.  2  is  an  end  view  of  the  same, 
three  horns  or  tubes  being  shown.  Fig.  3  is 
a  plan  view  of  a  blank  for  one  of  the  horns  or  60 
tubes  which  I  niaj'  use.  Fig.  4  is  a  perspec- 
tive view  of  a  horn  or  tube  made  from  said 
blank.  Fig.  5  is  a  detail  perspective  of  a 
modification  in  the  means  employed  for  actu- 
ating or  revolving  the  horns  or  tubes.  65 

Like  numerals  designate  like  parts  wher- 
ever they  occur  in  the  different  views. 

Referring  now  to  Figs.  1  and  2,  the  nu- 
meral 1  designates  a  graphophone  of  the  well- 
known  tyjje.  Beyond  placing  a  small  pulley  70 
2  upon  the  end  of  the  record-shaft  3  no  alter- 
ations or  changes  are  made  in  the  structure 
of  instruments  of  this  character.  A  small 
upright  bracket  4,  having  feet  5  attached  by 
screws  6  to  a  permanent  part  of  the  instru-  75 
ment,  serves  as  a  support  for  two  idlers  7, 
journaled  in  hangers  8,  pivoted  at  the  oppo- 
site ends  of  a  cross-bar  0  upon  the  ends  of  the 
screws  or  bolts  10.  To  the  usual  short  sec- 
tion of  tubing  projecting  out  from  the  lower  80 
portion  of  the  reproducer  11  is  a  tubular  elbow 
12,  having  a  flange  13  surrounding  its  verti- 
cal portion.  This  flange  serves  as  a  support 
for  a  ball-bearing  14  of  suitable  construction, 
said  ball-bearing  being  attached  to  a  tubu-  85 
lar  section  15,  having  a  puUej^lG  rigidly  con- 
nected thereto.  The  upper  end  of  the  tubu- 
lar section  15  has  three  or  more  radially-pro- 
jecting tubular  nipples  17,  to  which  the  horns 
or  tubes  18  are  connected.  An  elastic  or  in-  90 
dia-rubber  band  19  passes  under  the  pulley  2, 
up  and  over  the  idlers  7,  and  around  the  pul- 
ley 16. 

The  operation  of  my  invention  as  thus  far 
described  is  as  follows:  The  reproducer  11  95 
having  been  set  or  placed  in  position  to  start 
at  the  beginning  of  the  record-tube  the  start- 
ing-lever is  moved  to  actuate  the  record-shaft 
3.  Motion  is  thus  imparted  to  the  pulley  2, 
around  which  the  elastic  band  19  passes, and  100 
from  thence  the  revolution  is  communicated 
to  the  idlers  7  and  to  the  pulley  16, with  which 
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the  horns  or  tubes  18  revolve.  As  the  re- 
producer 11  moves  from  one  end  of  the  rec- 
ord-tube to  the  other  to  reproduce  the  piece 
of  music  or  other  record  the  elastic  band  19 
5  is  elongated  to  the  extent  required,  and  the 
horns  or  tubes  18  are  thus  revolved  during 
the  entire  time  the  shaft  2  revolves.  The 
band  19  being  small  and  quite  elastic  does 
not  absorb  but  little  power,  and  as  the  idlers 

lo  7  are  journaled  in  swiveled  hangers  they 
turn  to  direct  the  elastic  band  in  a  straight 
line  to  the  pulley  16  and  create  but  little 
friction. 

As  shown  in  Fig.  5,  a  rack  and  pinion  may 

IS  be  used  for  giving  revolution  to  the  horns. 
The  rack  20  may  be  attached  in  any  suitable 
manner  to  the  casing  of  the  instrument  and 
supported  at  the  required  height  to  be  en- 
gaged by  a  pinion  21  on   the  tube  15.     As 

20  thus  arranged   when  the  reproducer  moves 
from  end  to  end  of  the  record-tube  the  pin- 
ion 21  engages  the  rack  20  and  the  horns  18 
are  revolved. 
It  will  be  obvious  from  the  foregoing  that 

25  my  attachment  is  quite  simple  and  inexpen- 
sive, can  be  quickly  applied  to  any  sound- 
producing  instrument  of  the  class  referred 
to,  and  will  project  the  sound  outward  in  all 
directions  from  the  instrument.     The  horns 

30  or  tubes  being  connected  directly  to  the  re- 
producer and  extending  radially  outward 
have  a  tendency  to  give  the  entire  force  or 
volume  to  the  production,  even  though  the 
horns  were  permitted  to  remain  stationary, 

35  and  for  some  classes  of  music  it  is  deemed 
equally  as  effective  to  permit  the  horns  to 
remain  stationary  by  throwing  the  elastic 
band  19  off  the  pulley  16.  Again,  for  certain 
productions  I  have  found  that  a  single  horn 

40  if  revolved  will  give  a  peculiar  combined 
modulated  and  swelling  effect.  When  sta- 
tionary, I  have  found  that  at  least  three 
horns  are  necessary  to  give  good  results  and 
to  project  the  sound  equally  from  the  instru- 

45  ment  outward. 

As  show^n  in  Figs.  3  and  4,  the  horn  or  tube 
which  I  may  use  is  made  of  cardboard  or 
similar  light  and  durable  material,  and  such 
tubes  may  be  made  to  occupy  but  little  space 

50  in  shipping  and  at  the  same  time  be  inex- 
pensive and  very  efficient  in  use.  When  thus 
made,  I  take  a  piece  of  cardboard  and  score 
or  crease  it  at  intervals,  or  a  sufficient  num- 
ber of  strips  22  of  cardboard  or  similar  ma- 

55  terial  and  lay  them  edge  to  edge  and  attach 
to  one  or  both  faces  thereof  a  piece  of  textile 
fabric  23,  permitting  one  edge  24  of  the  fab- 
ric to  project  beyond  the  outer  strip  of  the 
series.     This  edge  may  be  ready  gummed, so 

60  that  the  tube  can  bereadily  finished  by  mois- 
tening the  gummed  edge  and  attaching  it  to 
the  opposite  edge  to  complete  the  tube,  or  I 
may  use  other  means  for  securing  the  edges. 
These  tubes  may  thus  be  shipped  flat  or 

65  folded  and  can  be  easily  made  up  by  the  pur- 
chaser.    To  make  the  tubes  easily  attach- 


able to  the  reproducer-nippies  anj'^  suitable 
number  of  spring-fingers  25  may  be  connected 
to  the  small  end  of  the  tube,  and  a  wire  ring 
26  may  be  inserted  into  the  large  end  of  the  70 
tube  to  give  the  necessary  strength  to  the 
device,  or  I  may  use  a  fiat  orfianged  ring  for 
the  end  of  the  tube.  Tubes  made  in  this 
way  may  have  a  coating  of  aluminium  paint 
or  bronze  to  give  them  a  metallic  luster.  75 

I  have  found  that  tubes  or  horns  made  of 
a  non-metallic  material  have  a  tendency  to 
obviate  the  screeching  sound  so  common  in 
phonographs,  and,  besides,  their  lightness  in 
weight  makes  them  particularly  desirable  for  80 
my  purpose. 

Certain  changes  in  the  details  of  construc- 
tion may  be  resorted  to  without  departing 
from  the  spirit  and  scope  of  my  invention. 
Hence  I  do  not  wish  to  be  understood  as  be-  85 
ing  restricted  to  the  details  shown  and  de- 
scribed. 

I  claim — ■ 

1.  In  a  sound-reproducing  instrument,  a 
sound-producer,  a  horn  or  tube  connected  to  90 
said  producer,  and  means  for  revolving  said 
horn  or  tube  during  the  operation  of  the  in- 
strument. 

2.  In  a  sound-reproducing  instrument,  a 
sound-reproducer,  a  plurality  of  horns  at-  95 
taehed  thereto,  and  means  for  revolving  said 
horns  during  the  operation  of  the  instrument. 

3.  An  attachment  for  sound-reproducing 
instruments,  comprising  a  plurality  of  horns 
connected  to  a  tubular  section,  and  means  for  too 
revolving  said  tubular  section. 

4.  In  a  sound-reproducing  instrument,  a 
tubular  section,  a  pulley  secured  thereto,  a 
plurality  of  horns  attached  to  said  tubular 
section,  a  belt  or  band  passing  around  the  loj 
pulley  and  around  a  pulley  revolved  from  the 
record-shaft. 

5.  In  a  sound-reproducing  instrument,  a 
plurality  of  horns  secured  to  a  hollow  tubu- 
lar section  and  projecting  outward  and  up-  116 
ward  from  the  upper  end  thereof,  hollow  con- 
nections from  said  tubular  section  to  the  re- 
producer, and  means  for  revolving  said  tubu- 
lar section. 

6.  In  a  sound-reproducing  instrument,  a  115 
tubular  section  having  a  plurality  of  horns 
projecting  radially  from  its  upper  end,  a  pul- 
ley on  said  tubular  section,  a  rubber  band 
passing  around  said  pulley  and  around  idlers 
revolved  from  the  record-shaft,  and  means  120 
for  revolving  the  pulley,  substantially  as  de- 
scribed. 

7.  In  a  sound-reijroducing  instrument,  a 
reproducer,  a  tubular  elbow  attached  to  the 
nipple  of  said  reproducer,  a  tubular  section  125 
connected  to  said  elbow,  and  a  plurality  of 
horns  extending  radiallj'^  outward  from  said 
tubular  section,  and  means  for  revolving  the 
tubular  section  during  the  operation  of  the 
instrument.  130 

8.  In  a  sound-reproducing  instrument,  a 
reproducer,  a  tubular  elbow  connected  to 
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said  reproducer,  said  elbow  having  a  verti- 
cally-disposed member,  a  tubular  section  con- 
nected to  said  vertical  member,  a  plurality 
of  horns  extending  radially  outward  from 
5  said  tubular  section,  and  means  for  revolving 
said  tubular  section  during  the  operation  of 
the  instrument. 


In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FREDERICK  MYERS. 

"Witnesses : 

Fkancis  C.  Nye, 
Jos.  H.  S.  Thomas. 


For  patent  Ho.  647,503  to  Thomas  H.  Maodonald,  issued  April 
IV.. 1900  for  Speed  Regulator,  see  the  last  patent  in  this 
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To  all  iclhoiiv  it  may  concern: 

Be  it  known  that  I,  William  Hart,  a  citi- 
zen of  the  United  States,  residing  at  Kirks- 
ville,  in  the  county  of  Adair  and  State  of  Mis- 
5  souri,  have  invented  a  new  and  usef  al  Grapho- 
phone-Reproducer,  of  which  the  following  is 
a  specification. 

This  invention  relates  to  reproducers  for 
graphophones  and  similar  instriTinents;  and 

lo  it  has  for  its  object  to  provide  an  improved 
form  of  diaphragm  and  novel  means  for  trans- 
mitting the  record  of  the  phonogram  or  rec- 
ord-tablet to  the  diaphragm,  whereby  the  said 
diaphragm  will  sensitively  and  accurately  re- 

15  produce  the  record  without  tlie  disagreeable 
sounds  which  are  common  to  most  of  the  re- 
producing devices  now  used  in  connection 
with  graphophones,  phonographs,  and  the 
like. 

20  The  invention  also  has  for  its  object  im- 
proved means  which  shall  insure  a  greater 
amplitude  of  vibration  and  a  louder  sound 
than  found  in  other  tyj)es  of  reproducing  de- 
vices or  instruments. 

25      With  this  object  in  view  the  invention  con- 
sists in  the  novel  construction,  combination, 
and  arrangement  of  parts  hereinafter  more 
fully  described,  illustrated,  and  claimed. 
In  the  drawings.  Figure  1  is  a  longitudinal 

30  sectional  view  of  a  reproducer  for  grapho- 
phones fitted  with  the  improvements  contem- 
plated by  the  present  invention  and  showing 
in  diagram  the  phonogram  or  record-cylinder. 
Fig.  2  is  a  view  similar  to  Fig.  1,  showing  a 

35  mute  spring  or  plate  interposed  between  the 
transmittingpoint  or  stud  and  the  diaphragm. 
Fig.  3  is  a  detail  sectional  view  showing  the 
pivotal  connection  for  the  stylus-arm.  Fig. 
•i  is  a  sectional  view  similar  to  Fig.  1,  show- 

40  ing  the  use  of  a  tension  plate  or  disk  in  con- 
nection with  the  vibratoiy  diaphragm.     Fig. 
5  is  a  sectional  view  showing  a  modification. 
Referring  to  the  accompanying  drawings, 
the  numeral  1  designates  the  tubular  repro- 

45  ducing  head  or  easing  of  the  ordinary  form 
and  designed  to  be  mounted  in  the  usual  man- 
ner in  an  operative  position  with  relation  to 
the  phonogram  or  record-cylinder  2;  but  as 
these  features  form  no  part  of  the  present  in- 

50  vention  the  framework  and  supports  for  the 
head  or  casing  and  for  the  phonogram  or  rec- 
ord-cylinder are  not  shown  in  the  drawings. 


The  tubular  reproducing  head  or  casing  1 
isprovided  with  the  usual  longitudinal  sound- 
passage  3,  which  communicates  at  one  end  55 
with  the  ordinarj'-  "horn"  or  "ear -tubes" 
and  at  its  other  end  opens  into  the  central 
orifice  -i,  formed  at  the  center  of  the  dia- 
phragm -  cup  5.     The  diaphragm  -  cup  5  is 
formed  at  one  side  of  the  head  or  casing  1  and  60 
receives  therein  the  vibratory  diaphragm  6, 
which  is  held  in  place  within  the  cup  by 
means  of  the  usual  clamping-ring  7,  having  a 
threaded  engagement  with  the  inner  wall  of 
the  cup  and  binding  on  the  peripheral  edge  65 
of  the  diaphragm,  whereby  the  major  portion 
of  said  diaphragm  is  permitted  to  have  a  free 
and  unobstructed  vibration  within  the  cup  to 
provide  for  forcing  the  sound-waves  through 
the  orifice  4  and  the  passage  3,  communieat-  70 
ing  therewith.  ^^ 

The  diaphragm  6  is  made  of  auj-  material  ' 
suitable  for  the  purpose;  but  in  the  present  ' 
invention  the  said  diaphragm  6  tapers  in 
thickness  toward  its  periphery,  whereby  the  75 
same  will  be  thickest  at  its  center  and  thin- 
nest at  its  peripher}'-,  and  therefore  most  sen- 
sitive at  the  latter  point.     By  reason  of  con- 
structing the  diaphragm  of  a  tapering  thick- 
ness a  greater  amplitude  of  vibration  is  pro-  3o 
duced  than  by  the  use  of  a  diaphragm  of  uni- 
form thickness  throughout,  and  a  greater  vol- 
ume of  sound  is  necessarily  caused  to  pass  out  j 
of  the  reproducing  head  or  casing.  / 

In  connection  with  the  diaphragm  G  of  ta-  85 
pering  thickness  there  is  preferably  employed 
a  separate  weight  8,  which  is  arranged  at  one 
side  of  the  diaphragm,  prefei'ablj^  the  inner 
side,  and  centrally  thereof,  so  as  to  lie  within 
the  orifice  4  of  the  head  or  casing.     This  90 
weight  is  designed  to  move  in  unison  with  the 
diaphragm  and  is  rigidly  connected  thereto 
by  means  of  a  bolt  or  similar  fastening  9,  and 
according  to  the  size  of  the  said  weight  8  the 
amplitude  of  vibration  of  the  diaphragm  will  95 
be  correspondingly  increased  or  diminished. 

To  provide  for  transmitting  the  record  to 
the  diaphragm,  there  is  employed  a  pivotal 
stj"lus-arm  10,  which  arm  is  pivoted  interme- 
diate its  ends,  as  at  11,  to  one  side  of  the  dia-  roo 
phragm-cup  5,  and  the  hole  or  opening  in  the 
said  arm  10  which  receives  the  pivot-pin  is 
broached  out  slightly  from  each  side  with  a 
tapering  broach,  therebj'  giving  a  slight  lat- 
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eral  play  to  the  arm  in  either  direction,  so 
that  the  stylus  or  reprodueing-point  12  can 
readily  adjust  itself  to  the  irregularities  of 
the  record  in  the  phonogram-blank  or  record- 
5  cylinder  2.  The  stylus  or  reproducing-point 
12  is  projected  from  the  outer  side  of  the  arm 
10  and  one  end  thereof  and  is  arranged  di- 
rectly opposite  the  inwardly-projecting  trans- 
mitting point  or  stud  13,  which  in  the  eon- 

lo  struction  shown  in  Fig.  1  works  against  the 
outer  side  of  the  diaphragm  at  the  center 
thereof  to  provide  for  transmitting  the  record 
thereto.  A  pressure-spring  11  is  secured  fast 
at  one  end  to  the  inner  side  of  the  arm  10  and 

IS  has  its  free  end  bearing  against  a  shoulder  15, 
adjacent  to  the  pivot  of  the  arm,  to  provide 
for  exerting  sufficient  pressure  on  the  stylus- 
arm  to  hold  the  stylus  or  reprodueing-point 
in  firm  contact  with  the  phonogram  or  rec- 

26  ord-cyiinder  and  to  prevent  the  same  from 
jolting  out  of  place  while  also  easing  up  the 
weight  on  the  diaphragm. 

At  one  side  of  its  pivot  the  stylus-arm  10  is 
extended,  as  at  16,  and  said  extension  is  de- 

25  signed  to  pass  into  a  holding  or  guiding  fork 
17,  projected  from  one  side  of  the  head  creas- 
ing 1  below  the  cup  thereof.  This  movement 
of  the  arm  extension  16  into  the  fork  17  oc- 
curs when  the  entire  reproducing  device  is 

30  lifted  from  the  phonogram  or  record-cylinder. 
The  function  of  the  fork  17  is  to  hold  the  arm 
10  perfectly  straight  and  in  proper  position 
for  the  stylus  thereof  to  engage  with  the  sur- 
face of  the  record  when  the  device  is  again 

35  lowered  to  an  operative  position. 

When  the  ear-tubes  are  employed  instead 
of  the  horn,  it  is  desirable  to  reduce  the  in- 
tensity of  the  sound,  and  to  accomplish  this 
result  I  employ  a  mute  spring  or  plate  18. 

40  (See  Fig.  2  of  the  drawings.)  This  mute 
spring  or  plate  18  is  arranged  at  the  outer 
side  of  the  diaphragm  and  is  fastened  rigidly 
at  one  end,  as  at  19,  to  one  end  of  the  head 
or  casing  1,  the  other  end  of  said  spring  or 

45  plate  being  folded  upon  itself,  as  at  20,  and 
interposed  between  the  transmitting  point  or 
stud  13  and  the  central  portion  of  the  dia- 
phragm, and  on  its  inner  face  the  said  mute 
spring  or  plate  is  provided  with  a  supple- 

50  mental  transmitting -point  13^,  which  con- 
tacts with  the  diaphragm.  The  folded  end 
20  of  the  mute  spring  or  plate  serves  to  take 
up  or  ease  the  positive  action  of  the  stylus- 
arm,  and  thereby  impart  a  gentle  vibration 

55  to  the. diaphragm. 

To  provide  for  further  increasing  ihe  dis- 
tinctness and  force  of  the  sound,  the  central 
portion  of  the  diaphragm  6  may  be  stiffened 
or  tightened  by  the  use  of  a  supplemental 

60  tension  plate  or  disk  22.  (Shown  in  Fig.  4 
of  the  drawings.)  This  tension  plate  or  disk 
22  is  formed  of  a  thin  plate  of  spring  metal 
and  is  provided  at  one  side  with  a  plurality 
of  contact  studs  or  projections  23,  adapted  to 

65  press  against  the  adjacent  face  or  side  of  the 
diaphragm  6.  In  using  the  tension  plate  or 
di.sk  22  as  a  part  of  the  reproducer  the  dia- 


phragm 6  may  or  may  not  be  of  a  tapering 
thickness,  and  said  plate  or  disk  22  is  prefer- 
ably held  in  place  by  means  of  the  bolt  or  fas-  70 
tening  9  for  the  weight  8,although  it  will  be  un- 
derstood that  in  the  event  of  the  plate  or  disk 
being  used  with  the  diaphragm  without  the 
weight  a  similar  bolt  or  fastening  may  be  util- 
ized to  provide  connection  between  the  plate  75 
or  disk  and  the  diaphragm.  When  the  weight  8 
is  not  used,  the  tension  plate  or  disk  may  obvi- 
ously be  arranged  at  either  side  of  the  dia- 
phragm 6;  but  the  preferable  arrangement  of 
the  plate  or  disk  22  is  at  the  outer  side  of  the  80 
diaphragm,  as  shown  in  Fig.  4  of  the  draw- 
ings,and  itwill  further  be  observed  thatwhen 
the  bolt  or  fastening  9,  which  passes  through 
the  center  of  the  plate  or  disk  22  and  the  dia- 
phragm, is  tightened  up  the  studs  or  projec-  85 
tions  23  will  cause  both  the  diaphragm  and 
the  tension  plate  or  disk  to  bulge  slightlj'into 
a  concavo-convex  form,  thereby  stiffening  or 
tightening  up  the  central  portion  of  the  dia- 
phragm, and  necessarily  increasing  its  sensi-  90 
1  tiveuessandaccuracyof reproduction.  While 
the  tension  plate  or  disk  22  serves  to  stiffen 
or  tighten  the  central  portion  of  the  dia- 
phragm, the  said  plate  or  disk  also  places  a 
tension  on  the  entire  diaphragm.  95 

From  the  foregoing  it  is  thought  that  the 
construction  and  use  of  the  improvements 
herein  described  will  be  readily  apparent  to 
those  skilled  in  the  art  without  further  de- 
scription, and  it  will  be  understood  that  va-  100 
rious  changes  in  the  form,  proportion,  and 
the  minor  details  of  construction  may  be  re- 
sorted to  without  departing  from  the  princi- 
ple or  sacrificing  any  of  the  advantages  of  this 
invention.  105 

Fig.  5  shows  a  modification  of  structure  in 
which  the  spring  18  is  employed  intermedi- 
ate the  stud  13  and  the  extension  plate  or  disk 
22  and  for  the  same  purpose  as  employed  in 
the  structure  shown  and  described  in  Fig.  2  no 
of  the  drawings. 

Having  thus  described  the  invention,  what 
is  claimed  as  new,  and  desired  to  be  secured 
by  Letters  Patent,  is — 

1.  In  a  graphophone-reproducer,  the  com-  113 
bination  of  a  casing,  a  vibratory  diaphragm 

in  the  casing,  a  stylus-arm  pivotally  con- 
nected with  the  casing  and  carrying  at  one 
end  a  stjdus  in  axial  alinement  with  the  dia- 
phragm, a  stud  in  axial  alinement  with  the  126 
stylus  and  diaphragm  and  in  operative  rela- 
tion with  the  latter  and  adapted  to  move  ra- 
dially thereof  and  to  convey  motion  from  the 
stylus  to  the  diaphragm,  and  a  spring  adapted 
to  normally  exert  an  outward  pressure  on  the  125 
stylus. 

2.  In  a  graphophone-reproducer,  the  head 
or  casing,  the  diaphragm,  a  stylus-arm  piv- 
oted intermediate  its  ends  on  the  head  or  cas- 
ing and  capable  of  a  slight  lateral  play,  said  130 
arm  having  an  extension  at  one  end  and  car- 
rj'ing  at  its  other  end  a  stylus,  and  an  oppo- 
sitely-extending transmitting  point  or  stud 

in  operative  relation  to  the  diaphragm,  and  a 
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iiolding  or  guiding  fork  arranged  adjacent  to 
and  adapted  to  receive  said  arm  extension, 
substantially  as  set  forth. 

3.  In  a  graplioplione-reprodueer,  the  head 
5  or  easing,  the  diaphragm,  the  stylus-arm  car- 
rying a  transmitting-point  having  no  positive 
connection  with  the  diaphragm,  and  a  mute 
spring  or  j)late  having]a  supplemental  trans- 
mitting-point and  interposeddirectly  between 

lo  the  diaphragm  and  the  active  end  of  the  point 
carried  by  the  stjius-arm,  substantially  asset 
forth. 

■i.  In  a  graphophone-reproducer,  the  head 
or  casing,  the  diaphragm,  the  stylus-arm  car- 

15  i*ying  a  transmitting-point,  and  a  mute  spring 
or  plate  having  a  folded  end  interposed  be- 
tween said  point  and  the  diaphragm,  sub- 
stantially as  set  forth. 

5.  In  a  graphophone-reproducer,  the  head 

20  or  casing,  the  diaphragm,  a  spring-metal  ten- 
sion plate  or  disk  arranged  at  one  side  of  the 
diaphragm  and  provided  with  a  plurality  of 


contact  studs  or  projections  adapted  to  press 
directly  thereagainst,  a  fastening  connection 
between  the  center  of  said  plate  or  disk  and  25 
the  diaphragm  and  adapted  to  exert  pressure 
between  the  diaphragm  and  the  studs  on  the 
plate  to  dish  the  diaphragm  and  vary  its  ten- 
sion, and  the  reproducing  stylus  or  point,  sub- 
stantiallj^  as  set  forth.  30 

6.  In  a  graphophone-reproducer,  the  com- 
bination with  the  diaphragm,  of  a  rigid  ten- 
sion-plate having  portions  extended  beyond  a 
face  thereof,  said  portions  having  direct  con- 
tact with  the  diaphragm  at  one  side  thereof,  35 
and  means  for  dishing  the  diaphragm  inter- 
mediate said  projections  to  vary  its  tension. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in 
the  presence  of  two  witnesses. 

WILLIAM  HART. 

Witnesses : 

Chas.  S.  Sands, 
B.  M.  Sands. 
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To  all  ivlimn  it  may  concern: 

Be  it  known  that  I,  .John  E.  E  vard,  a  citizen 
of  the  United  States,  residing  at  Indianapolis, 
in  the  countj'  of  Marion  and  State  of  Indiana, 
5  liave  invented  certain  new  and  useful  Im- 
provements in  Phouographo-Telephonic  An- 
nouncers, of  which  the  following  is  a  specifi- 
cation. 
The  object  of  my  said  invention  is  to  pro- 

lo  vide  a  means  whereby  persons  having  tele- 
Ijhones  niaj^  at  any  and  all  times  be  enabled 
to  listen  to  a  phonographic  announcement  of 
any  given  fact,  my  especial  object  being  to 
enable  telephone  sub.scribers  to  ascertain  the 

15  correct  time  whenever  they  desire. 

This  invention  may  obviously,  also,  be  util- 
ized in  the  dissemination  of  other  information 
upon  making  suitable  modifications  in  the 
construction  and  arrangement  of  the  instru- 

20  ment  to  adapt  it  to  the  particular  use  re- 
quired. I  will,  however,  illustrate  and  de- 
scribe only  the  form  of  instrument  which  I 
have  designed  for  the  purpose  of  telling  the 
time,  which  consists,  generally'  speaking,  in 

25  a  phonographic  record-bearer  (cylinder)  in- 
scribed with  sentences  telling  the  various 
times  of  daj',  preferably'  one  for  each  minute 
during  the  twelve  hours,  which  constitute 
the  ordinarj'  period  in  which  the  hour-haud 

30  of  a  timepiece  makes  a  complete  revolution; 
a  phonographic  reproducer  adapted  to  travel 
over  said  cylinder;  a  telephonic  transmitter 
coupled  to  said  phonographic  reproducer; 
suitable  means  for  propelling  this  combined 

35  structure  in  relation  to  the  cjJinder;  a  time- 
piece and  a  connection  between  said  propel- 
ling means  and  said  timepiece  wherebj^  the 
former  are  caused  to  be  operated  or  released 
according  to  the  arrangement  adopted  each 

40  time  the  timepiece  arrived  at  a  predetermined 
point  in  its  revolution,  ijreferably,  as  above 
stated,  at  the  end  of  each  minute  of  time.  In 
a  general  way  the  operation  is  that  the  time 
of  day  will   be  spoken  into  any  telephone 

45  which  is  connected  to  the  circuit  in  which  the 
telephonic  transmitter  is  placed,  so  that  the 
user  of  any  such  telephone  may  bj^  listening 
hear  the  time  plainh^  spoken  at  any  minute 
throughout  the  da3^ 

50  The  invention  further  consists  in  various 
details  of  construction  and  arrangements  of 


parts  whereby  the  objects  above  indicated  are 
carried  out,  all  as  will  be^  hereinafter  more 
particularly  described  and  claimed. 

Referring  to  the  accompanying  drawings,  55 
which  are  made  a  part  hereof,  and  on  which 
similar  letters  and  numerals  of  reference  indi- 
cate similar  parts.  Figure  1  is  a  front  elevation  1 
of  an  apparatus  embodying  my  present  inven- 
tion; Fig.  2,  a  sectional  view  of  the  same  as  60 
seen  w^hen  looking  in  the  direction  indicated 
by  the  arrows  from  the  dotted  line  2  2  in  Fig. 
1;  Fig.  3,  a  top  or  plan  view,  on  an  enlarged 
scale,  of  said  appai-atus;  Fig.  4,  a  horizontal 
sectional  view  looking  downwardly  from  the  65 
dotted  line  4  4  in  Fig.  1;  Fig.  5,  a  detail  sec- 
tional view,  on  a  still  further  enlarged  scale, 
through  the  bottom  end  of  the  apparatus,  be- 
ing similar  to  the  extreme  lower  portion  of 
Fig.  2;  Fig.  6,  an  under  side  plan  view  of  the  70 
apparatus  on  the  same  scale  as  Figs.  3  and  4; 
Fig.  7,  a  detail  elevation  as  seen  from  the 
dotted  line  7  7  in  Fig.  3;  Fig.  8,  a  view  of  the 
combined  phonographic  reproducer  and  tele- 
phonic transmitter  as  seen  from  the  repro-  75 
ducer  side ;  Fig.  9,  a  view  of  the  same  as  seen 
from  the  transmitter  side;  Fig.  10,  a  top  or 
plan  view  of  the  same;  Fig.  11,  a  central  sec- 
tional view  thereof  and  of  the  adjacent  parts 
as  seen  from  the  dotted  line  11  11  in  Fig.  8;  80 
Fig.  12,  a  view  similar  to  a  portion  of  Fig.  4, 
but  on  a  somewhat-enlarged  scale,  showing 
the   construction   and   arrangement   of   the 
fluid-discharging  valve  more  plainly;  Fig.  13, 
a  side  elevation  of  the  apparatus,  including  85 
the  timepiece  by  which  its  operation  is  con- 
trolled; and  Fig.  14  a  detail  view  showing  the 
contact  -  maker  operated  bj'  the   timepiece 
more  plainly. 

This  apparatus  is  of  considerable  length  90 
and  is  mounted  in  a  suitable  framework.     I 
have  shown  such  framework  as  mainlj'^  com- 
posed of  a  bottom  plate  1,  an  upper  rectan- 
gular frame  part  2,  and  four  angle-piece  cor- 
ners 3,  4,  5,  and  C>.     A  removable  bridge-tree  95 
7  extends  across  the  part  2  and  serves  to  carrj^ 
the  bearing  for  the  upper  end  of  the  cylinder 
or  cylinder-shaft.     The  outer  portion  of  the 
cjdinder  bearing  the  inscriptions  needs  to  be 
renewed  from  time  to  time  as  the  inscriptions  100 
become  imperfectly  distinguishable  because 
of  wear,  and  this  can  readily  be  done  by  re- 
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moving  the  bridge-tree  7,  which  leaves  a  free 
opening  through  the  upper  end  of  the  frame, 
through  which  such  cylinder  portions  can  be 
removed  and  replaced  or  renewed. 
5  The  cylinder  8,  which  bears  the  records  or 
inscriptions,  is  provided  with  shafts  or  shaft 
ends  9  and  10,  which  rest  in  suitable  bearings 
in  the  plate  1  and  in  the  bridge-tree  7.  Said 
bearings  are  preferablj^  of  a  conical  form,  as 

lo  bearings  of  this  form  secure  the  part  carried 
therebj^  more  aceuratelj^  and  steadily  in  place 
than  most  other  forms.  Said  bearings  are 
best  shown  in  Figs.  2  and  5.  Upon  the  lower 
end  of  the  shaft  or  shaft  end  9  is  a  toothed 

15  wheel  11,  by  which  the  cylinder  is  revolved, 
as  will  be  presently  described.  Said  wheel 
is  made  in  two  parts,  and  the  toothed  main 
portion  11,  which  is  substantially  a  circular 
rack,  is  capable  of  being  shifted  somewhat 

20  upon  the  hub  12,  the  latter  being  held  fixedly 
to  the  shaft  9  bj^  a  set-screw  13  or  an  equiva- 
lent spline,  while  the  former  is  loose  upon 
the  shaft  and  secured  to  the  hub  bj^  clamp- 
ing-screws 14,  which  preferablj^  pass  through 

25  curved  slots  therein,  as  shown  in  Fig.  G. 
When  it  is  desired  to  shift  the  cylinder 
slightly  in  its  relation  to  the  feeding  appara- 
tus, it  is  done  by  loosening  the  clamping- 
screws   14,    turning  the   wheel   or   rack   11 

30  slightly,  preferably  by  means  of  the  eccen- 
tric 15,  and  retightening  the  clamping-screws. 
As  will  be  readily  understood,  it  is  of  con- 
siderable importance  that  the  adjustment  of 
this  cylinder  should  be  very  exact  in  order  to 

35  bring  the  inscription-lines  on  the  cylinder 
into  accurate  engagement  with  the  point  on 
the  phonographic  reproducer,  and  these  ad- 
justing means  are  therefore  provided.  The 
eccentric  15  (see  Fig.  C)  is  mounted  in  the 

40  flange  of  the  hub  12  on  a  stud  extending  out 
from  the  web  of  the  toothed  main  portion  11, 
so  that  any  rotation  of  said  eccentric  will 
shift  the  relations  of  said  parts  11  and  12,  as 
will  be  readily  understood. 

45  Referring  now  especially  to  Figs.  1,  2,  and 
4,  it  will  be  seen  that  the  carriage  25  is 
mounted  between  the  frame  parts  5  and  (J, 
the  facing  sides  whereof  are  formed  in  the 
A-shaped  ways,  over  which  V-shaped  grooves 

50  on  the  sides  of  the  carriage  25  snugly  fit. 
This  carriage  carries  the  phonographic  re- 
producer and  telephonic  transmitter  up  and 
down  the  machine,  the  message  being  ti-ans- 
mitted  during  the  descent  from  the  top  to  the 

55  bottom.  Manifestly  numerous  devices  may 
be  designed  to  operate  to  raise  this  carriage, 
while  its  own  gravity  may  be  utilized  to  cause 
it  to  descend.  The  means  which  I  have  pro- 
vided and  prefer  for  raising  it  consists  of  a 

60  cylinder  20,  in  which  is  a  piston  27,  which  is 
adapted  to  operate  the  piston-rod  28,  which 
(either  directly  or  through  a  suitable  cord  29 
and  pulleys  30,  31,  and  32)  is  connected  to  said 
carriage  25.    Said  piston  is  adapted  to  operate 

65  by  a  fluid-pressure  connected  to  any  suitable 
source  of  supply  by  a  pipe  33,  the  supply  be- 
ing adapted  to  be  shut  off  at  intervals  b}''  a 


valve  or  cock  34,  the  operation  of  which  will 
be  hereinafter  described.  When  the  fluid- 
pressure  is  turned  on,  the  piston  is  driven  up  70 
the  cylinder  26,  and  through  the  piston-rod 
28  and  cord  29  raises  the  carriage  25  and  the 
parts  carried  thereby.  As  said  carriage  as- 
cends a  projection  35  comes  in  contact  with 
a  collar  36  on  a  rod  37,  which  rod  is  loosely  75 
mounted  in  bearings  38  and  39  on  the  frame- 
work and  raises  said  rod  in  its  said  bearings. 
Said 'rod  is  connected  to  a  bell-crank  lever 
40,  which  is  pivoted  on  an  arm  41,  extending 
out  from  the  framework,  and  said  bell-crank  80 
lever  is,  as  best  shown  in  Fig.  7,  connected 
to  an  arm  42  on  the  cock  34,  so  that  as  said 
carriage  25  reaches  the  upper  end  of  its  travel 
it  operates  to  shut  off  the  fluid-pressure  on 
the  piston  27  in  the  cylinder  26,  thus  termi-  85 
nating  the  travel  of  said  carriage  at  any  pre- 
determined point,  the  collar  36  being  adjust- 
able by  means  of  a  set-screw,  as  shown.  The 
carriage  remains  in  its  elevated  position  until 
the  moment  of  time  arrives  at  which  the  mes-  90 
sage  is  to  be  transtnitted.  The  timepiece,  as 
will  be  hereinafter  moi'e  fully  described, when 
it  arrives  at  that  point  closes  a  circuit  and 
electrically  energizes  a  magnet,  (shown  as  car- 
ried by  arms  65  on  the  frame,)  and  said  mag-  95 
net  operates  to  open  a  discharge-valve,  when 
the  fluid  escapes  from  the  cylinder  and  per- 
mits the  piston  to  descend,  and  consequently 
permits  the  carriage  25  to  descend,  and  during 
the  descent  the  message  is  transmitted.  When  100 
the  carriage  25  reaches  the  lower  end  of  its 
course,  the  projection  35  thereon  strikes  a  col- 
lar 43,  pulling  down  the  rod  37,  and  through 
the  bell-crank  lever  40  opening  the  valve  or 
cock  34,  whereupon  under  the  influence  of  105 
the  renewed  fluid-pressure  the  piston  begins 
to  reascend.  In  this  way  this  operation  is 
continuously  repeated.  Instantly  when  the 
carriage  reaches  the  bottom  of  its  travel  it 
throws  on  the  fluid-pressure,  whereby  said  no 
carriage  is  raised  until  it  reaches  its  upper- 
most position,  where  it  remains  until  the  in- 
stant of  time  is  reached  by  which  the  magnet 
is  energized  and  the  escape -valve  opened. 
The  period  during  which  the  carriage  remains  115 
stationary  is  therefore  always  while  it  is  po- 
sitioned at  that  point  on  the  machine  corre- 
sponding to  the  beginning  of  the  inscription 
in  the  arrangement  shown  at  the  upper  end. 
Shortly'  after  the  carriage  25  begins  to  ascend  120 
a  projection  50  tliereon  strikes  the  arm  51, 
which  is  pivoted  to  the  frame  member  5  by  a 
pivot  52.  Said  arm  51  is  connected  by  means 
of  a  rod,  wire,  or  rope  53  to  an  arm  54  on  the 
I'ock-shaft  55,  and  thus  said  rock-shaft  is  op-  125 
crated.  Ution  the  inner  end  of  said  rock- 
shaft  there  is  a  crank  56,  which  engages  with 
a  projection  57  on  the  reciprocating  pawl- 
carrying  plate  58.  A  pawl  59  on  said  plate 
engages  with  the  teeth  of  the  wheel  or  rack  130 
11,  and  thus  said  wheel  or  rack  is  moved  the 
required  distance' at  each  ascent  of  the  car- 
riage 25.  A  spring-dog  60,  the  projection  or 
point  whereon  is  wedge-shaped  and  fits  closely 
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between  any  two  of  the  teeth  on  wheel  11, 
stops  said  wheel  at  an  exact  point  in  each 
case  and  prevents  any  looseness  or  play  there- 
of. The  rock-shaft  55  is  operated  reversely 
5  to  the  pnll  of  the  i-od  53  by  a  spring  Gl.  The 
contact  end  G2  of  the  arm  51  is  pivoted  and 
adapted  to  move  freely  on  said  pivot  in  a 
downward  direction,  so  that  the  carriage  25 
as  it  descends  has  no  effect  upon  the  rock- 

lo  shaft. 

The  cylinder  2G,  as  hereinbefore  stated,  is 
supplied  bj^  a  supply-pipe  33,  the  cock  34  of 
which  is  controlled  in  the  manner  elsewhere 
described.     It  is  of  course  necessary  to  pro- 

15  vide  also  an  egress-pipe  through  which  the 
fluid  may  escape  while  the  carriage  is  descend- 
ing. I  therefore  provide  for  this  purpose  the 
fluid -escape  pipe  75,  in  which  I  prefer  to 
place  the  ordinary  shut-off  valve  or  cock  7G. 

20  In  the  active  operation  of  mj-  apparatus,  how- 
ever, this  cock  or  valve  always  remains  open, 
and  the  electrically^ -operated  piston- valve, 
which  will  be  described  in  connection  with 
the  electrical  apparatus,  is  solely  utilized. 

25  As  shown  in  Figs.  8  to  11,  inclusive,  the 
phonographic  reproducer  100  and  the  tele- 
phonic transmitter  101  are  secured  face  to 
face  upon  a  suitable  frame  102,  which  in  turn 
is  i^ivotally  carried  upon  a  stud,  arm,  or  pi-o- 

30  jection,  one  or  more,  extending  out  from  or 
carried  by  the  carriage  25.  I  have  shown  in 
the  drawings  as  such  stud,  arm,  or  projec- 
tion a  tubular  socket  103,  within  which  a  ball 
104,  carried   by    the  frame  102,  fits  and  to 

35  which  it  is  secured  by  pivot-screws  105.  The 
tubular  character  of  this  device  is  such  that 
the  phonographic  part  can  be  used, if  desired, 
as  a  record -maker  as  well  as  a  reproducer 
by  being  placed  in  an  ordinary  way  upon  an 

40  ordinary'  phonograph.  Tins,  however,  as 
will  be  readily  understood,  is  not  necessarj' 
to  the  operation  of  my  present  inv^ention 
and  anj^  simi)le  pivoted  connection  (for  the 
purposes  of  said  invention)  may  be  substi- 

45  tuted  witliout  detriment. 

As  shown  in  Figs.  1  and  !),  flexible  wires 
lOG  and  107  lead  off  to  binding-screws  108 
and  109,  from  which  the  regular  telephonic 
line-wires  110  and  111  lead  into  and  form  a 

50  part  of  the  circuit  to  wdiich  subscribers'  tele- 
l)hones  are  attached.  An  ordinar3'  telephonic 
receiver  112  is  shown  in  Fig.  1  connected  to 
the  extreme  ends  of  the  wires  110  and  1 11  and 
illustrates  the  use  of  the  a^iparatus.     In  the 

55  use  of  the  apparatus  in  connection  with  a 
teleplione-exchange  of  course  this  telephone- 
circuit  passes  through  the  exchange  or  cen- 
tral station. 

As  above  stated,  the  teleiihonic  transmit- 

60  ter  and  the  phonographic  reproducer  should 
be  secured  together,  and  tlie  f i-ame  is  carried 
upon  jiivot-sci-ews  105,  tlie  arrangement  be- 
ing such  tliat  said  structure  may  freel}'  move 
on  said  pivot-screws.     During  the  timewlien 

65  tliis  strnctnre  is  descending  the  contact- 
point  of  the  phonographic  reproducer  must 
of  course  rest  against  the  sui-face  carried  bj' 


the    cylinder  8,  upon  which  the  inscription 
has  been  placed.     The  preferable  arrange- 
ment is  that  this  contact  should  be  main-  70 
tained  by  the  gravity  of  the  parts,  the  greater 
portion  of  the  weight  thereof  being  on  the 
inner  side  of  the  pivot-screw^s  105.     During 
the  time,  however,  when  the  carriage  25,  car- 
rying the  transmitter  and  reproducer,  is  as-  75 
cending   manifestlj^  the  contact-point  ought 
to  be  free  from  the  surface  bearing  the  in- 
scriptions.   I  have  therefore  provided  an  arm 
113,  which  extends  out  from  the  structure  in- 
cluding said  transmitter  and  reproducer,  and  80 
have  pivoted  a  bell-crank  lever  114  to  the 
carriage  25,  one  arm  of  which  said  lever  114 
extends  up  through  a  slot  in  the  arm  113  and 
the  other  of  which  is  bent  to  one  side  and 
passes  behind  one  of  the  frame  members,  as  85 
G,  and  at  suitable  points  on  this  frame  mem- 
ber, near  the  bottom  and  top  thereof,  are  the 
projections  115  and  IIG.     The  operation  is, 
as  the  apparatus  reaches  the  lower  end  of  its 
stroke,  that  the  arm  of  the  bell-crank  lever  90 
which  passes  behind  the  frame  member  will, 
come  in  contact  with  the  projection  115,  and 
said  bell-cranif  lever  is  thus  caused  to  throw 
the  arm  113  and  the  structure  to  which  it  is 
attached  over,  freeing  the  contact-point  of  95 
the  phonographic  reproducer  from  the  cjiin- 
der  8  and  holding  it  out  of  contact  until  the 
carriage  has  reached  its  highest  point  of  as- 
cent.    At  this  point  is  located  the  projection 
IIG,  with  which  the  bell-crank  lever  again   loo 
comes  in  contact,  reversing  the  movement 
and  permitting  the  structure  to  fall  forward, 
so  that  the  contact-point  rests  against  the  sur- 
face on  the  cylinder  8,  readj^  for  the  ojiera- 
tion  which  hasalreadj'  been  described.  105 

The  structure  embodying  the  telephonic 
transmitter  and  the  phonograxihie  reproducer 
is,  as  has  already  been  described,  pivoted 
on  pivot-screws  105,  upon  which  said  struc- 
ture is  nicelj' balanced.  When  the  bell-crank  no 
lever  114  is  thrown  back,  as  shown  in  Fig. 
11,  the  weight  of  the  arm  113  and  of  the  part 
of  the  bell-crank  lever  114  which  rests  against 
the  same  is  sufficient  to  hold  the  structure 
away  from  the  record-surface,  wliile  when  the  115 
bell-crank  lev'er  is  tipped  forward  said  struc- 
ture being  relieved  from  its  weight  tips  for- 
ward against  the  record-surface  by  gravitJ^ 

In  Fig.  13  I  have  shown  the  timepiece  bj' 
which  the  movements  are  governed  and  the  120 
electromagnet  which  operates  the  escape- 
valve.  The  electromagnet  is  also  shown  in 
Figs.  1,  3,  4,  and  G.  In  Figs.  4  and  12  I  have 
shown  the  construction  of  the  valve  in  ques- 
tion,in  wliich  the  valve  proper,  11 7, is  normally  125 
held  closed  by  a  spring  118  and  is  unseated 
or  opened  by  a  piston  11!).  The  ojiiening  is 
effected  by  tlie  armature-bar  120,  which  is 
operated  to  press  said  piston  inwardlj^  when 
the  magnet-coils  121  are  energized,  'and  this  130 
energization  is  accomplished  by  closing  the 
electric  circuit  122  123  running  from  said 
coils  through  tlie  batteiy  B  to  the  terminals 
124  and  125  in  the  timepiece.     The  terminal 
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124  extends  out  past  the  shaftl26of  the  time- 
piece, which  shaft  carries  a  cam  127,  which  is 
adapted  as  it  revolves  to  press  upon  the  ter- 
minal 124,  (which  is  thin  and  elastic  and 
5  which  preferably  has  a  ¥/edge-shaped  end  128 
as  the  point  of  immediate  contact,  as  best 
shown  in  Fig.  14,)  thus  forcing  said  terminal 
124  sidewise,  so  that  a  point  129  thereon  will 
come  in  contact  with  a  similar  point  130  on 

lo  the  terminal  125,  and  thus  complete  the  cir- 
cuit and  energize  the  magnet-coils,  forcing  in 
the  piston  119  and  opening  the  valve.  The 
end  of  the  terminal  125,  which  carries  the 
contact  130,  is  shown  as  thin  and  elastic,  which 

15  form  contributes  to  the  ease  with  which  the 
cam  may  pass  over  the  wedge-shaped  end  of 
the  terminal  124. 

Situated  at  a  convenient  point  alongside 
the  piston  119  is  a  detent  131,  which  is  adapted 

2o  to  hook  over  a  shoulder  s  on  said  piston  and 

prevent  it  from  being  restored  to  its  normal 

position  by  the  action  of  the  spring  118  until 

■  released.     This  detent  is  forced  forwai'd  into 

engagement  with  said  shoulder  by  a  suitable 

25  means,  such  as  the  spring  132,  coiled  about  its 
pivot  2>.  The  disengagement  is  effected  at 
the  proper  time  by  the  lever  133,  which  ex- 
tends out  and  comes  in  contact  with  the  lever 
40.     At  the  time,  however,  when  the  ener- 

30  gization  of  the  magnet-coils  takes  place  this 
lever  40  is  in  the  position  shown  bj^  the  full 
lines  in  Fig.  7,  so  that  the  detent  is  free  to 
operate.  As  will  be  readily  seen,  the  valve 
117  is  held  open  by  said  detent  until  in  due 

35  course  the  lever  40  is  thrown  to  the  position 
shown  in  Fig.  1  and  by  the  dotted  lines  in 
Fig.  7,  which  then  operates  through  the  lever 
133  to  disengage  the  detent  131  and  permit 
the  spring  118  to  operate. 

40  The  timepiece  shown  in  Fig.  13  is  or  may 
be  of  any  usual  or  desired  character.  The 
mechanism  thereof  is  not  shown  except  the 
pallets  and  scape-wheel,  and  the  cam  which 
I)erforms  the  active  work  of  closing  the  cir- 

45  cuit  is  shown  as  mounted  on  the  scape-wheel 
shaft.  It  will  be  understood  that  where  this 
cam  is  actually  mounted  on  the  scape-wheel 
shaft  it  is  in  the  larger  class  of  timepieces, 
such  as  large  clocks,  where  the  scape-wheel 
revolves  once  a  minute.  When  the  appa- 
ratus is  nsed  with  smaller  timepieces,  this 
cam  would  be  placed  upon  another  shaft  of 
the  train,  as  the  scape-wheel  shaft  in  small 
timepieces  would  revolve  too  rapidly  for  my 
purpose.  This  is,  however,  obviously  a  mere 
matter  of  selection  and  arrangement  in  adapt- 
ing the  particular  timepiece  which  it  may  be 
found  convenient  to  employ  to  use  with  the 
other  parts  of  the  invention.     It  is  also  obvi- 

60  ous  that  my  invention  may  be  so  arranged  as 
to  tell  the  time  more  or  less  frequently  than 
each  minute,  and  the  periods  covered  by  each 
cylinder-surface  maj^  be  greater  or  less  than 
twelve  hours,  although  obviously  less  con- 

65  venient.  The  instrument  which  I  have  in 
contemplation,  however,  as  hereinbefore  in- 


50 


55 


dicated,  includes  a  cjdinder  each  of  whose 
operative  surfaces  or  coverings  shall  bear 
seven  hundred  and  twenty  inscriptions,  each 
naming  one. of  the  minutes  during  a  period 
of  twelve  hours,  so  that  the  patrons  of  the 
apparatus  may  be  informed  of  the  exact  time 
of  any  minute  of  any  hour  of  the  day.  The 
cylinders  bearing  the  inscriptions  are  of 
course  changed  whenever  worn  out  by  the 
operative  in  charge  of  the  apparatus,  and  in 
case  of  an  instrument  arranged  for  a  differ- 
ent period  of  time  than  twelve  hours  would 
be  changed  at  the  end  of  each  such  period. 

An  apparatus  like  this  being  situated  in  or 
connected  with  a  telephone-exchange,  the  op- 
eration of  my  invention  is  as  follows:  Any 
telephone-subscriber  who  is  entitled  to  this 
service  and  who  desires  to  know  the  exact 
time  will  call  the  exchange  in  the  usual  man- 
ner and  ask  to  be  connected  with  "time." 
Connection  with  this  apparatus  is  then  made 
in  the  same  manner  that  it  is  made  with  a 
subscriber  who  is  "called,"  except  that  the 
connections  are  so  arranged  that  manipula- 
tion of  the  instrument  is  unnecessary,  it  be- 
ing designed  to  be  always  in  order  and  con- 
tinuously in  operation.  The  subscriber  then 
merely  listens  until  the  next  period  (as  min- 
ute) after  being  connected  arrives,  when  the 
apparatus  will  tell  the  time  audibly,  so  that 
all  telephone-users  who  are  connected  will 
understand  it.  If,  for  instance,  the  time  in 
question  is  twenty-nine  minutes  past  twelve, 
the  instrument  will  say  after  the  usual  man- 
ner of  phonographic  instruments  "twelve 
twenty-nine,"  which  will  be  heard  by  the  per- 
sons listening  at  the  various  telephones  which 
have  been  connected  during  the  preceding 
minute  or  have  remained  so  connected  for 
more  than  a  minute.  It  is  the  design  that 
any  number  of  telephones  maybe  connected 
with  this  circuit  at  one  time,  so  that  all  the 
telephone -subscribers  who  are  desirous  of 
learning  the  time  and  who  are  entitled  to  this 
service  may  do  so  without  waiting  for  any 
others. 

I  have  shown  that  construction  and  relative 
arrangement  and  operation  of  parts  which  I 
have  designed  for  the  special  service  of  tell- 
ing the  time.  I  do  not,  however,  desire  to 
confine  myself  to  such  construction  and  ar- 
rangement, as  any  arrangement  of  a  record- 
bearer,  a  phonographic  reproducer,  a  tele- 
phonic transmitter,  and  a  telephone-circuit, 
including  one  or  more  telephonic  receivers 
adapted  to  be  connected  therewith,  whereby 
a  message  inscribed  upon  the  record-bearer 
may  be  phonographically  reproduced  and  bj^ 
the  mechanical  operation  of  the  apparatus 
telephonically  conveyed,  is  within  the  scope 
of  my  invention. 

Having  thus  fully  described  my  said  inven- 
tion, what  I  claim  as  new,  and  desire  to  se- 
cure by  Letters  Patent,  is — 

1.  In  a  phonographo-telephonic  announcer, 
the  combination  of  a  record-bearer,  a  phono- 
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graphic  reproducer  arranged  in  suitable  rela- 
tion to  said  record-bearer,  a  telephonic  trans- 
mitter arranged  to  receive  sounds  from  said 
reproducer,  a  telephone  -  circuit  connected 
5  therewith  including  telephonic  receivers,  a 
propelling  means  adapted  to  cause  the  neces- 
sary relative  change  of  position  between  the 
record-bearer  and  the  phonographic  repro- 
ducer, wherebj'  a   message  insci'ibed  upon 

lo  said  record-bearer  may  be  phonographically 
reproduced  and  bj'  the  mechanical  operation 
of  the  apparatus  telephonieally  convei'ed, 
and  an  electric  circuit  embodying  an  auto- 
matically-operated circuit-closer  for  control- 

15  ling  said  propelling  means. 

2.  In aphonographo-telephouicannouQcer, 
the  combination,  with  a  record-bearer,  of  a 
structure  adapted  to  travel  along  said  i-ec- 
ord-bearer  comprising  a  phonographic  repro- 

20  ducer  and  a  telephonic  transmitter  arranged 
in  such  relation  thereto  as  to  receive  the 
sounds  therefrom,  a  telephonic  circuit  con- 
nected therewith  including  telephonic  receiv- 
ers, whereby  the  message  thus  phonographic- 

25  ally  reproduced  may  be  telephonieally  con- 
veyed, and  an  electric  circuit  embodying  an 
automatically-operated  circuit-closer  for  con- 
trolling said  propelling  means. 

3.  The  combination,  in  aphonographo-tele- 
30  iihonic  annunciator,  of  a  suitable  framework, 

a  cylindrical  record-bearer  mounted  therein 
adapted  to  revolve  with  astep-bj'-step  move- 
ment and  bearing  upon  its  surface  longitudi- 
nally-disposed inscriptions  stating  the  time 

35  by  succeeding  periods,  a  phonographic  repro- 
ducer mounted  in  a  suitable  carriage  and 
adapted  to  travel  longitudinally  of  said  rec- 
ord-bearer,a  telephonic  transmitter  connected 
to  said  phonographic  reproducer,  telephonic 

40  receivers  adapted  to  be  connected  with  the 
same  electric  circuit  as  said  telephonic  trans- 
mitter, means  including  an  electromagnet 
whei'eby  the  carriage  carrj'ing  the  phono- 
graphic I'eproducer  is  propelled   in  the  de- 

45  sired  relation  to  the  record-bearer,  an  elec- 
trical circuit  running  from  said  electromag- 
net to  terminals  in  a  timepiece,  and  a  cir- 
cuit-closer in  said  timepiece  actuated  by  the 
mechanism  thereof,  whereby,  at  any  prede- 

50  termined  period  of  time,  the  circuit  is  closed 
and  the  carriage-operating  means  thus  start- 
ed into  operation. 

i.  The  combination,  in  aphonographo-tele- 
phonic  announcer,  with  the  cj^lindrical  rec- 

55  ord-bearer,  of  a  step-by-step  feeding  mechan- 
ism arranged  for  revolving  said  record-bearer 
in  a  uniform  forward  direction  including 
a  circular  rack  a  hub  on  the  cj'liudei'-shaft 
and  means  wherebj'  said  rack  and  said  hub 

60  may  be  accurately  adjusted  in  relation  to 
each  other,  and  means  for  propelling  the 
rack,  substantial!}''  as  set  forth. 

5.  The  combination,  inaphonographo-tele- 
phonic   announcer,  of  the  record-bearer,  a 

65  hub  12  secured  to  the  shaft  of  said  record- 
bearer  and  having  curved  slots  therein,  a  cir- 
cular rack  secured  to  said  hub  by  means  of 


screws  passing  through  said  slots,  and  means 
for  accurately  adjusting  the  relation  of  said 
rack  to  said  hub,  substantiallj^  as  set  forth.    70 

6.  The  combination,  in  a  phonographo-tele- 
phouic  announcer,  of  the  record-bearer,  a  cir- 
cular rack  mounted  on  the  shaft  of  said  rec- 
ord -  bearer,  a  reciprocating  bar  carrying  a 
pawl  adapted  to  engage  with  the  teeth  of  said  75 
rack,  means  for  moving  said  reciprocating 
bar  back  and  forth,  and  a  spring-detent  the 
point  whereof  is  wedge-shaped  and  fits  closely 
between  each  pair  of  teeth  as  the  record- 
bearer  is  fed  forward,  thus  holding  it  accu-  80 
rately  to  position  at  each  step  in  its  progress, 
substantiall}^  as  set  forth. 

7.  The  combination,  inaphonographo-tele- 
phonic  announcer,  of  a  record-bearer,  a  track 

or  way  running  longitudinally  of  said  record-  85 
bearer,  a  carriage  bearing  the  phonographic 
reproducer  and  the  telephonic  transmitter 
adapted  to  travel  over  said  track  or  way,  a 
circular  rack  secured  to  the  shaft  of  said  rec- 
ord-bearer,  a   reciprocating  pawl  structure  90 
adapted  to  engage  with  and  propel  said  rack, 
and  connections  extending  from  said  recipro- 
cating pawl  structure  into  the  path  of  said 
carriage,  wherebj^  as  said  carriage  moves  on 
its  way  to  its  initial  position  it  operates  said  95 
mechanism  to  advance  said  record-bearer  to 
the  point  where  the  succeeding  inscriptions 
raaj'  be  utilized. 

8.  The  combination,  in  a  phonographo-tele- 
phonic  announcer,  of  the  record-bearer  8,  the  100 
circular  rack  11  thereon,  the  reciprocating 
pawl  structure  58,  59,  the  rock-shaft  55  en- 
gaging with  said  pawl  structure  and  having 

a  crank-arm  54,  a  rod  or  cord  53,  an  arm  51, 
and  a  reciprocating  carriage  25,  substantially  105 
as  shown  and  described. 

n.  Thecombiuation,inaphonographo-tele- 
phonic  announcer,  of  the  record-bearer,  a  car- 
riage bearing  a  transmitting  apparatus  trav- 
eling longitudinallj' of  said  record- bearer,and  no 
means  for  operating  said  carriage,  consisting 
of  a  cylinder,  a  piston  therein  adapted  to  be 
operated  by  a  fluid,  a  piston-rod  attached  in 
a  suitable  manner  to  the  carriage,  a  valve 
adapted  to  control  the  ingress  of  the  fluid  to  115 
the  cylinder,  a  rod  positioned  alongside  the 
path  of  the  carriage  and  having  suitable 
striking-points  whereby  its  position  is  shifted 
bj'  the  carriage  at  each  end  of  its  stroke,  and 
a  lever  controlled  by  said  rod  and  extending  120 
out  to  and  controlling  said  valve,  whereby 
said  valve  is  opened  by  the  arrival  of  the  car- 
riage at  one  end  of  its  journey  and  closed  hy 
the  arrival  of  said  carriage  at  the  other  end 
of  its  journej'.  125 

10.  The  combination,  in  a  phonographo- 
telephonic  announcer,  with  the  record-bearer, 
the  transmitting  apparatus,  a  carriage  there- 
for moving  over  said  record-bearer,and  means 
whereby  said  carriage  is  propelled;  of  a  start-  130 
iug  apparatus  for  said  propelling  means,  in- 
cluding an  electrical  circuit  having  its  ter- 
minals iu  a  timepiece,  said  timepiece,  and  a 
contact -maker  actuated  by  said  timepiece 
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whereby  the  electrical  circuit  is  closed  at  pre- 
determined intervals  of  time  and  said  pro- 
pelling apparatus  thus  set  in  motion  at  the 
instant  of  each  such  predetermined  period. 
S  11.  The  combination,  in  a  phonographo- 
telephonic  transmitter,  of  the  record-bearer, 
the  carriage  bearing  the  transmitting  appa- 
ratus traveling  over  said  record-bearer,  and 
actuating  means  for  propelling  said  carriage 

lo  comprising  a  fluid -actuated  piston  and  its 
cylinder,  an  ingress-pipe  to  said  cylinder,  an 
egress-pipe  to  said  cylinder,  a  piston-valve  to 
said  egress-pipe,  an  electromagnet  situated 
adjacent  thereto  the   armature  whereof  is 

15  adapted  to  force  in  an(^  thus  open  said  valve, 


an  electrical  circuit  including  said  electro- 
magnet and  having  its  terminals  in  a  time- 
piece, and  a  contact-maker  actuated  by  said 
timepiece  for  closing  the  circuit  at  predetei"- 
mined  intervals  of  time,  thus  energizing  said 
electromagnet  and  opening  the  valve,  sub- 
stantially as  and  for  the  purpose  set  forth. 

In  witness  whereof  I  have  hereunto  set  my 
hand  and  seal,  at  Indianapolis,  Indiana,  this 
4th  day  of  July,  A.  D.  1S98, 

JOHN  E.  EVARD.     [l.  s.] 

Witnesses: 

Chester  Bradford, 
Charles  E.  Sloan. 
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To  all  ivhom  it  may  concerv,: 

Be  it  known  that  I,  Thomas  A.  Edison,  a 
citzen  of  the  United  States,  residing  at  Llew- 
ellyn Park,  in  the  county  of  Essex,  State  of 
5  New  Jersey,  have  invented  a  certain  new  and 
useful  Improvement  in  Apparatus  for  Dupli- 
cating Phonograph-Records,  (Case  No.  1,016,) 
of  which  the  following  is  a  description. 
My  invention  relates  to  improvements  in 

lo  apparatus  for  duplicating  phonographic  rec- 
ords from  a  master  by  a  mechanical  process. 

In  duplicating  phonograph  -  records  from 
masters  a  reproducing-ball  is  engaged  with 
the  master  and  communicates  its  vibrations 

15  to  a  cutting  or  recording  device  which  is 
maintained  in  engagement  with  a  blank  on 
which  the  duplicate  record  is  to  be  formed, 
both  master  and  duplicate  blank  being  si- 
multaneously rotated  in  the  process  of  du- 

20  plication.  Most,  if  not  all,  musical  records 
as  at  present  made  on  the  standard  phono- 
graphs are  characterized  in -whole  or  in  part 
by  the  formation  of  waves  which  are  of  such 
a  character  that  they  cannot  be  tracked  easily 

25  by  the  usual  reproducing-ball,  since  the  lat- 
ter will  not  be  permitted  to  enter  to  the  full 
depth  of  the  record-groove.  In  consequence 
the  reproduced  record  is  not  an  accurate  copy 
of  the  master,  and  the  phonographic  repro- 

30  ductions  obtained  therefrom  are  not  equal  in 
volume  and  quality  to  reproductions  which 
may  be  secured  directly  from  the  master. 

The  object  of  my  invention  is  to  provide 
an  apparatus  for  obtaining  duplicate  phono- 

35  graphic  records  which  shall  be  equal  in  vol- 
ume and  qualitj^  to  an  original  or  master  rec- 
ord and  from  which  in  consequence  superior 
reproductions  can  be  secured,  particularlj^ 
if  the  reproducing  device  is  of  a  character  to 

40  accurately  track  all  portions  of  the  repro- 
duced record. 

In  carrying  my  invention  into  effect  I  pro- 
vide a  master-record  of  such  a  character  that 
all  portions  of  the  record-groove  can  be  ac- 

45  cnrately  tracked  by  the  usual  reproducing  de- 
vice, and  to  this  end  I  employ  a  master-rec- 
ord which  is  of  a  sufficient  diameter  to  pro- 
vide for  the  formation  of  a  record-groove 
which  can  be  engaged  throughout  its  length 

50  and  accurately  tracked  hy  the  usual  repro- 
ducing device,  and  I  engage  with  such  a  mas- 
ter-record  a  suitable  reproducing  device. 


which  is  mechanically  connected  with  a  re- 
cording or  cutting  device,  the  latter  engaging 
a  phonograph-blank,  preferably  of  standard  55 
size,  and  which  will  be  turned  at  a  lower  sur- 
face speed  than  the  master.  In  this  way  the 
reproducing  device  will  accurately  track  all 
portions  of  the  groove  on  the  master-record, 
and  the  reproduced  record  obtained  there-  60 
from  will  be  characterized  by  the  full  depth 
of  cut  of  an  original  standard  phonograph- 
record. 

In  order  that  the  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 
companying drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  side  view  of  the  improved  ap- 
paratus; Fig.  2,  an  end  view  thereof;  Fig.  3, 
a  sectional  view  on  the  line  3  3  of  Fig.  1,  and 
Fig.  4  a  detached  plan  view  of  the  reproduc- 
ing mechanism. 

In  all  of  the  above  views  corresponding 
parts  are  represented  by  the  same  numerals 
of  reference. 

1  represents  a  suitable  base  carrying  a  lug 
2  at  one  .side,  in  which  is  carried  an  adjust- 
able cone  3,  forming  one  of  the  end  bearings 
of  a  main  shaft  4.  A  bearing-cone  5  for  the 
other  end  of  said  shaft  is  carried  in  a  gate  C, 
pivoted  at  one  side  to  the  frame  1  and  adapted 
to  be  locked  at  the  other  side  bj'  the  usual 
locking-knob  7.  Theshaft  4  carries  the  man- 
drel 8  for  the  master  9,  which  is  of  an  abnor-  s 
mallj'-large  external  diameter,  prefei'ably  ,85 
from  five  to  six  inches. '  A  record  made  on  a  ^ 
cylinder  having  a  diameter  of  from  five  to  sis 
inches  and  rotated  at  the  usual  shaft  speed  % 
of  about  one  hundred  and  twenty  turns  per 
minute  will  be  sufficiently  extended  as  to  be 
practically  free  from  waves  or  depressions 
which  cannot  be  accurately  tracked  to  the 
full  depth  by  a  spherical  reproducing  device. 
Obviously,  however,  if  the  shaft  speed  is  in- 
creased the  formation  of  objectionable  waves 
or  depressions  will  be  avoided  on  a  record  of 
less  diameter.  Guides  10  support  the  shaft 
4  and  the  mandrel  8  when  the  gate  6  is  opened 
to  permit  of  the  insertion  upon  and  the  re- 
moval from  the  mandrel  8  of  a  master-record. 
The  shaft  4  is  screw-threaded  at  11,  as  showm, 
to  provide  for  the  feed  of  the  reproducing 
mechanism,  as  will  be  explained.  Said  shaft 
carries  a  tight  pulley  12  and  a  loose  pulley 


65 


70 


75 


80 


90 


95 


100 


648,935 


13,  and  a  driving-belt  14  normally  engages 
with  the  former  to  rotate  said  shaft.  Bj^  shift- 
ing the  belt  to  the  loose  pulley  13  rotation  of 
the  shaft  will  be  arrested.  The  gate  6  carries 
5  an  arm  15,  provided  at  its  upper  end  with  a 
bearing-cone  16  for  a  supplemental  shaft  17. 
The  arm  15  is  pivoted  to  the  gate  6  concen- 
trically with  the  bearing-cone  5  and  is  se- 
cured in  place  to  the  gate  by  means  of  screws 

lo  18,  which  work  in  slots  19  and  bj^  which  an 
adjustment  is  provided  for  the  arm  15.  A 
corresponding  arm  20  is  carried  by  the  lug  2 
by  means  of  adjusting-screws  21,  and  a  bear- 
ing-cone 22  is  mounted  at  the  upper  end  of 

15  said  arm  to  form  the  other  bearing  for  the 
supplemental  shaft  17.  Supporting-arms  23 
are  carried  from  the  guides  10  and  are  adjust- 
able with  respect  to  said  guides  for  support- 
ing the  supplemental  shaft  17  when  the  gate 

20  C  is  swung  open,  as  will  be  understood.  The 
supplemental  shaft  17  carries  a  pulley  24, 
which  connects  by  a  belt  25  with  a  pullej'  2G 
of  the  same  diameter  mounted  on  the  shaft 
4,  whereby  the  shafts  4  and  17  will  have  the 

25  same  velocitj'of  I'otation.     These  shafts  may 

be  connected  together  in  any  other  suitable 

way,  although  I  prefer  a  belt  for  this  purpose 

owing  to  the  absence  of  vibration  therein. 

A  supporting-bar  27  is  cai-ried  in  the  frame 

30  1,  xDreferablj'  in  line  with  the  shaft  4,  parallel 
therewith  and  at  the  back  of  the  machine. 
Sliding  upon  this  bar  is  a  sleeve  28,  from 
which  a  spring-arm  29  extends,  said  arm  car- 
rying threaded  blocks  30  at  its  end,  which 

35  engage  with  the  screw-threaded  portion  11  of 
the  shaft  4,  so  that  when  the  said  shaft  is  ro- 
tated the  sleeve  28  will  be  fed  laterall3'  uj^on 
the  supporting-bar  27.  A  frame  31  for  the 
reproducing  mechanism  is  clamped  upon  the 

40  sleeve  28  by  means  of  a  screw  32  or  is  se- 
cured to  said  sleeve  in  any  other  suitable 
way,  and  said  frame  is  provided  with  a  curved 
portion  which  extends  beneath  the  master  on 
the  mandrel  8  and  clears  the  same.    The  front 

45  portion  of  the  frame  31  bears  upon  the  front 
edge  of  the  frame  1  and  is  provided  with  an 
inturned  hook  33,  engaging  a  groove  34  in  the 
frame  1,  so  as  to  hold  the  frame  from  upward 
movement.     The  frame  31  carries  at  its  rear 

50  upper  surface  an  adjusting-block  35,  the  posi- 
tion of  which  is  adjustable  by  a  thumb-nut 
3G,  so  that  said  block  may  be  moved  toward 
and  away  from  the  master- record.  This  block 
supports  a  pivoted  lever  37,  normally  forced 

55  upward  at  its  i-ear  end  by  a  heavy  spring  38 
and  adapted  to  be  adjusted  downward  at  that 
end  by  an  adjusting-nut  39.  Piv^oted  to  the 
lower  forward  end  of  the  lever  37  is  a  bridge 
40,  which  extends  between  the  master-record 

60  and  the  blank  and  is  supported  at  its  for- 
ward end  on  a  frame  41,  adjustably  secured 
to  the  frame  31  bj'  means  of  a  screw  42. 
Pivoted  to  the  lever  37,  above  the  bridge  40, 
is  a  floating  bridge  43,  connected  at  its  for- 

65  ward  end  to  a  weighted  lever  44  by  means  of 
a  link  45.  The  weight  4C  of  said  lever  is  ad- 
justable thereon,  as  shown.     Pivoted  to  the 


bridge  40  is  a  suitable  pivoted  reproducing  de- 
vice 47,  comprising,  essentially,  a  lever  carry- 
ing at  one  end  the  usual  reproducing-ball,  and  70 
pivoted  to  the  floating  bridge  43  is  a  record- 
ing or  cutting  device  48,  comprising,  prefer- 
ably, a  pivoted  lever  carrying  at  one  end  a 
cutting  or  gouging  tool  of  the  usual  circular 
form  at  its  cutting  edge.  The  free  ends  of  75 
the  reproducing  and  recording  levers  are  con- 
nected together  bj'  alink  49,  comprising,  pref- 
erably, a  fine  wire. 

When  a  master-record  of  the  proper  size 
is  placed  on  the  mandi-el  8  and  a  blank  on  80 
which  the  record  is  to  be  reproduced,  pref- 
erably of  the  standard  size,  is  placed  on  a 
mandrel  50,  carried  by  the  supplemental  shaft 
17,  the  weight  40  will  elevate  the  floating 
bridge  43  to  engage  the  reproducer  47  with  85 
the  master  and  the  recorder  48  with  the  blank. 
The  degree  of  pressure  with  which  the  re- 
corder 48  engages  the  blank  is  dependent 
upon  the  effect  of  the  weight  46,  as  will  be 
understood,  and  said  weight  will  therefore  90 
be  adjusted  so  as  to  give  to  the  recorder  the 
proper  amount  of  cut  necessary  to  secure  the 
best  results.  The  effect  of  the  weight  46  be- 
ing to  hold  the  reproducer  in  engagement  with 
the  master  and  the  record.er  in  engagement  95 
with  the  blank  with  a  definite  pressure,  any 
movementof  the  reproducer  due  to  the  engage- 
ment of  the  master  will  be  communicated  to 
the  recorder,  and  hence  a  record  will  be  cut 
in  the  blank,  it  being  understood  that  the  100 
inertia  of  the  weight  46  is  so  rela'tively  great 
that  the  small  vibrations  to  which  the  repro- 
ducing and  recording  devices  are  subjected 
will  not  affect  the  same. 

By  using  a  master-record  of  such  a  size  as  105 
to  enable  a  record  to  be  formed  which  can  be 
accurately  tracked  by  the  reproducing  device 
and  by  running  such  a  master  at  the  same 
shaft  speed  as  a  standard  blank  I  am  enabled 
to  obtain  reproduced  records  on  standard-  no 
blanks  which  will  be  equal  in  every  respect, 
and  especially  in  the  depth  of  cut,  to  original 
standard  records  and  which  are  not  open  to 
the  objection  which  now  exists  to  reproduced 
records  obtained  by  present  methods.  By  115 
providing  for  an  adjustment  of  the  block  35 
toward  and  awaj'  from  the  blank  or  master 
and  for  the  pivotal  adjustment  of  the  lever 
37  it  will  be  possible  to  regulate  the  inclina- 
tion of  the  reproducer  or  recorder  to  any  angle  1 20 
which  maj'  be  necessary  with  respect  to  the 
blanks  and  by  which  the  best  effects  will  be 
secured.  Any  slight  adjustment  which  ma3^ 
be  imparted  to  the  block  35  will  be  compen- 
sated at  the  free  end  of  the  floating-bridge  125 
43  by  the  link  45;  but  if  this  adjustment  is 
considerable  the  supplemental  frame  41  may 
be  correspond ingl J'  adjusted  by  loosening  the 
screw  42  and  bj'  shifting  such  supplemental 
frame  toward  or  awaj^  from  the  master.  130 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  hy  Letters 
Patent,  is  as  follows: 

1.  In  an  apparatus  for  reiirodncing  phono- 
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grapli-records,  the  combination  with  a  man- 
drel carrying  a  record  of  large  size,|said  rec- 
ord being  of  a  sufficiently-large  diameter  as 
to  be  free  of  waves  or  depressions  which  are 
of^lessJengtlfTlian  widthjand  a  secohdlnan- 
rel  extending  parallel  therewith  and  carry- 
ing a  blank  of  smaller  size,  of  means  to  ro- 
tate both  mandrels,  a  reproducer  engaging 
the  master-record,  a  recorder  engaging  the 
blank,  and  connections  between  the  repro- 
ducer and  the  recorder,  substantiallj^  as  set 
forth. 

2  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  with  a  man- 
15  drel  carrj'ing  a  record  of  large  size,  said  rec- 
ord being  of  a  sufficiently-large  diameter  as 
to  be  free  of  waves  or  depressions  which  are 
Of  less  leng(h"thah  widtTi  and  a  second  raan- 
--drel  extending  parallel  therewith  and  carrj'- 
ing  a  blank  of  smaller  size,  of  means  to  ro- 
tate both  mandrels  at  the  same  shaft  speed, 
a  reproducer  engaging  the  master-record,  a 
recorder  engaging  the  blank,  and  connections 
between  the  reprod  ucer  and  the  reeordei', sub- 
stantially as  set  forth. 

3.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  with  a  man- 
drel carrying  a  recoi'd  of  large  size,  said  rec- 
ord being  of  a  sufficientlj'-large  diameter  as 

30  to  be^free  of  waves  or  depressiojis.jvhich  are 
"of  less'Ieugth  thani  width  and  a  second  man- 
"drel'extending  parallel  therewith  and  carry- 
ing a  blank  of  smaller  size,  of  means  to  ro- 
tate both  mandrels  at  the  same  shaft  speed, 
a  bridge  straddling  the  master,  a  reproducer 
pivoted  to  said  bridge,  a  recorder  engaging 
the  blank,  and  connections  between  the  re- 
producer and  the  recorder,  substantially  as 
set  forth. 

4.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  with  a  man- 
drel carrying  a  record  of  large  size,  said  rec- 
ord being  of  a  su  fficiently-large  diameter  as  to 
be  free  of  waves  or  depressions  which  are  of 

45'Te^sTengthTnaTr\\n'dTh  and  aTsecoud  mandrel 
extending-paraHel  therewith  and  carrying  a 
blank  of  smaller  size,  of  means  to  rotate  both 
mandrels  at  the  same  shaft  speed,  a  bridge 
straddling  the  master,  means  for  adjusting 
the  bridge  laterally  toward  and  away  from  the 
master,  a  reproducer  pivoted  to  said  bridge,  a 
recorder  engaging  the  blank,  and  connections 
between  the  reproducer  and  the  recorder,  sub- 
stantially as  set  forth. 

5.  In  an  apparatus  for  reproducing  i)hono- 
graph-reeords,  the  combination  with  a  man- 
drel carrying  a  record  of  large  size,  said  rec- 
ord being  of  a  sufficiently-large  diameter  as  to 
be  free  of  waves  or  depressions  which  are  of 
less  length  than  width  and  a  second  mandrel 
extending  parallel  there\rith  and  carrying  a 
blank  of  smaller  size,  of  means  to  rotate  both 
mandrels  at  the  same  shaft  speed,  a  bridge 
straddling  the  master,  means  for  adjusting 
the  bridge  vertically  with  respect  to  the  mas- 
ter, a  reproducer  pivoted  to  said  bridge,  a  re- 
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corder  engaging  the  blank,  and  connections 
between  the  reprod  ucer  and  the  recorder,  sub- 
stantially as  set  forth. 

G.  In  an  apparatus  for  reproducing  phono-  70 
graph-records,  the  combination  of  a  mandrel 
of  large  diameter  carrying  a  master-record, 
said  record  being  of  a  sufficiently-large  diame- 
ter as  to  be  free  of  waves  or  depressions  which"  '^i 
are  of  less  length  than  width,  a  mandrel  of  less  75 ' 
diameter  carrying  a  blank,  a  stationary  bridge 
straddling  the  master,  a  floating  bridge  piv- 
oted above  the  stationary  bridge,  an  overbal- 
ance-weight for  the  floating  bridge,  a  repro- 
ducer pivoted  to  the  stationarj^  bridge,  a  re-  80 
corder  pivoted  to  the  floating  bridge,  and  con- 
nections   between   the   reproducer   and   re- 
corder, substantially  as  set  forth. 

7.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  with  a  man-  85 
drel  of  large  diameter  carrying  a  master-rec- 
ord, said  record  being  of  a  sufficiently-large 
diameter  as  to  be  free  of  waves  or  depressions  | 
which  are  of  less  length  than  width  and  a  man-  / 
drel  of  less  diameter  carrying  a  blank,  of  a  90 
stationary  bridge  straddling  the  master,  a 
floating  bridge  pivoted  above  the  stationary 
bridge,. an  overbalance-weight  for  the  floating 
bridge,  a  reproducer  pivoted  to  the  stationary 
bridge,  a   I'ecorder  pivoted   to  the   floating  95 
bridge,  connections  between  the  reproducer 
and  recorder,  and  an  adjusting-lever  to  which 
the  stationary'  bridge  and  the  floating  bridge 
are  pivoted,  substantially  as  set  forth. 

8.  In  an  apparatus  for  reproducing  phono-   icc 
graph-records,  the  combination  with  a  man- 
drel of  large  diameter  carrying  a  master-rec- 
ord, said  record  being  of  a  sufficiently-large 
diameter  as  to  be  free  of  waves  or  depressions 
which  are  of  less  length  than  width  and  a  . 
mandrel  of  less  diameter  carrying  a  blank,  i 
of  a  stationai'y  bridge  straddling  the  master, 

a  floating  bridge  pivoted  above  the  stationary 
bridge,  an  overbalance-weight  for  the  float- 
ing bridge,  a  reproducer  pivoted  to  the  sta-  no 
tionary  bridge,  a  recorder  pivoted  to  the  float- 
ing biidge,  connections  between  the  repro- 
ducer and  recorder,  an  adjusting -lever  to 
which  the  stationary  bridge  and  the  floating 
bridge  are  pivoted,  and  means  for  adjusting  115 
said  lever  on  its  pivot,  substantially  as  set 
forth. 

9.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  with  a  man- 
drel of  large  diameter  carrying  a  mastei'-rec-  120 
ord,  said  record  being  of  a  sufficiently-large 
diameter  as  to  be  free  of  waves  or  depressions 
which  are  of  less  length  than  width  and  a 
mandrel  of  less  diameter  carrying  a  blank,  ; 
of  a  stationary  bridge  straddling  the  master,  '125 
a  floating  bridge  pivoted  above  the  stationary  • 
bridge,  an  overbalance-weight  for  the  float- 
ing bridge,  a  reproducer  pivoted  to  the  sta- 
tionary bridge,  a  recorder  pivoted  to  the  float- 
ing bridge,  connections  between  the  repro- 
ducer and  recorder,   an  adjusting-lever  to 
which  the  stationary  bridge  and  the  floating 
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bridge  are  pivoted,  means  foi'  adjusting  said 
lever  on  its  pivot,  and  means  for  adjusting 
said  pivot  laterally,  substantially  as  set  forth. 

10.  In  an  apparatus  for  reproducing  pliono- 
5  graph-records,  the  combination  of  a  shaft  car- 
rying a  mandrel  of  large  diameter,  a  master- 
record  mounted  on  said  mandrel,  said  record 

;   being  of  a  sufficiently-large  diameter  as  to  be 
/    free  of  waves  or  depressions  which  are  of  less 
^'o  length  than  width,  conical  bearings  for  the 
L    shaft,  a  pair  of  arms  concentrically  mounted 
with  respect  to  said  bearings,  said  arms  car- 
rying conical  bearings  at  their  upper  ends,  a 
supplemental  shaft  carried  in  the  last-meu- 
15  tioned  bearings,  a  mandrel  carried  bj^  said 
shaft  of  relatively-small  diameter,  a  phono- 
graph-blank mounted  on  said  mandrel,  means 
for  rotating  both  of  said  shafts,  and  means 
for  effecting  a  reproduction  from  a  master- 
20  record  upon  the  blank,  substantially  as  set 
forth. 

11.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  of  ashaftcar- 
rjnng  a  mandrel  of  large  diameter,  a  master- 

25  record  mounted  on  said  mandrel,  said  record 
being  of  a  sufficiently-large  diameter  as  to  be 

,  free  of  waves  or  depressions  which  are  of  less 
length  than  width,  conical  bearings  for  the 
shaft,  a  pair  of  arms  concentrically  mounted 
(30  with  respect  to  said  bearings,  said  arms  car- 
rying conical  bearings  at  their  upper  ends, 
means  for  adjusting  the  inclination  of  said 
arms,  a  supplemental  shaft  carried  in  the  last- 
mentioned  bearings,  a  mandrel  carried  by  said 

35  shaft  of  relatively-small  diameter,  a  phono- 
grai)h-blank  mounted  on  said  mandrel,  means 
for  rotating  both  of  said  shafts,  and  means 
for  effecting  a  reproduction  from  a  master- 
record  upon  the  blank,  substantially  as  set 

40  forth. 

12.  In  an  apparatus  for  reproducing  phono- 
graph-records, the  combination  of  a  shaft  car- 
rying a  mandrel  of  large  diameter,  a  master- 
record  mounted  on  said  mandrel,  said  rec- 

45  ord  being  of  a  sufficiently-large  diameter  as 
to  be  free  of  waves  or  depressions  which  are 


of  less  length  than  width,  conical  bearings 
for  the  shaft,  a  pair  of  arms  concentrically 
mounted  with  respect  to  said  bearings,  said 
arms  carrying  conical  bearings  at  their  upper  50 
ends,  means  for  adjusting  the  inclination  of 
said  arms,  a  supplemental  shaft  carried  in  the 
last-mentioned  bearings,  a  pair  of  pivoted 
supporting-arms  similarly  adjustable  for  sup- 
porting the  supplemental  shaft  when  its  end  55 
bearings  are  released,  a  mandrel  carried  by 
said  shaft  of  relatively -small  diameter,  a 
phonograph-blank  mounted  on  said  mandrel, 
means  for  rotating  both  of  said  shafts,  and 
means  for  effecting  a  reproduction  from  a  60 
master-record  upon  the  blank,  substantially 
as  set  forth. 

13.  In  an  apparatus  for  reproducingphono- 
graph-records,   the   combination  of  a  main 
shaft  mounted  at  one  end  in  a  stationary  eon-  65 
ical  bearing  and  at  the  other  end  in  a  movable 
conical  bearing,  agate  for  carrjingthe  mov- 
able bearing,  an  adjustable  arm  mounted  con- 
centrically to  the  stationary    bearing  and 
carrying  a  stationary  conical  bearing  at  its  70 
upper  end,  an  adjustable  arm  mounted  con- 
centrically to  the  movable  bearing  and  carried 
also  by  said  gate,  a  conical  bearing  at  the  up- 
per end  of  said  arm,  a  supplemental  shaft 
mounted  between  the  bearings  carried  by  said  75 
arm,  a  mandrel  mounted  on  said  shaft,  a  blank 
carried  by  said  mandrel,  means  for  rotating 
both  of  said  shafts,  a  mandrel  on  the  main 
shaft,  a  master-record  carried  by  said  man- 
drel and  of  a  sufficiently-large  diameter  as  to  *8o 
be  free  of  waves  or  depressions  which  are  of | 
less  length  than  width  and  means  for  effect- 
ing a  reproduction  from  a  master  on  the  first- 
mentioned  mandrel  to  a  blank  on  the  mandrel 
of  the  supplemental  shaft,  substantially  as  85 
set  forth. 

This  specification  signed  and  witnessed  this 
27th  day  of  October,  1899. 

THOMAS  A.  EDISON.    . 

Witnesses: 

J.  F.  Randolph, 
F.  C.  Devonald. 


Patented  May  8,  1900. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edwin  H.  Mobley,  of 
tlie  city  and  county  of  Philadelphia,  State 
of  Pennsj^lvania,  have  invented  an  Improve- 
5  ment  in  Diaphragms  for  Sound  Recording, 
Reproducing,  and  Transmitting  Instruments, 
of  which  the  following  is  a  specification. 

My  invention   relates  to  diaphragms  for 
sound  recording,  I'eproducing,  and  transmit- 

10  ting  instruments;  and  it  consists  of  the  im- 
provements which  are  fully  set  forth  in  the 
following  specification  and  are  shown  in  the 
accompanying  drawings. 
Many  efforts  have  been  made  to  iinpi'ove 

15  the  tone,  volume,  and  quality  of  sounds  trans- 
mitted by  sound  recording,  reproducing,  and 
transmitting  instruments,  and  these  efforts 
have  been  chiefly  directed  toward  the  im- 
provement of  the  diaphragms,  through  the 

20  vibrations  of  which  the  sound-waves  are  trans- 
mitted. In  most  of  the  diaphragms  used 
much  of  the  sound  is  lost  by  the  transmission 
of  a  part  of  the  vibrations  laterally  through 
the  diaphragm  to  the  head  or  frame  by  which 

25  the  diaphragm  is  carried,  which  has  the  effect 
not  onlj^  of  decreasing  the  effective  vibrations, 
but  also  of  imparting  an  artificial  tone  or 
"  timbre"  to  the  transmitted  sounds  hy  the 
vibrations  of  the  substance  of  the  head  or 

30  frame.  To  overcome  this  difficulty,  it  has 
been  proposed  to  form  the  central  and  outer 
portions  of  the  diaphragm  of  distinct  pieces 
united  by  strips  between  the  central  and 
outer  portions.     In  such  cases  the  openings 

35  formed  in  the  diaphragm  permit  a  portion  of 
the  sound-waves  to  pass  through  the  open- 
ings without  acting  upon  the  diaphragm. 
Such  sound-waves  are  lost  and  the  passage  of 
the  air-currents  through  these  openings  tends 

40  to  affect  the  sound-waves  produced  by  the 
vibrations  of  the  central  portion  of  the  dia- 
phragm. It  has  also  been  proposed  to  form 
the  central  and  outer  portions  of  the  dia- 
phragm of  separate  pieces  connected  bj'^  an 

45  annulus  or  ring ;  but  in  such  case  the  connect- 
ing annulus  or  ring  has  impeded  rather  than 
increased  the  vibration  of  the  central  plate 
and  has  not  effectively  prevented  the  lateral 
transmission  of  vibrations  to  the  outer  por- 

50  tion  and  thence  to  the  frame  or  head. 


It  is  the  object  of  this  invention  to  obtain 
the  maximum  effect  of  the  vibration  of  the 
diaphragm  with  a  minimum  dissipation  or 
loss  hj  lateral  transmission  and  at  the  same 
time  to  avoid  the  presence  of  openings  or  per-  55 
f orations  in  the  bod 3'^  of  the  diaphragm. 

In  carrying  out  my  invention  I  provide  the 
diaphragm,  which  consists  of  a  thin  disk  of 
metal  or  other  suitable  material,  with  a  very 
thin  or  attenuated  portion  between  the  cen-  60 
ter  of  the  disk  to  which  the  vibrations  are  im- 
parted and  the  outer  edge  by  which  the  dia- 
phragm is  clamped  or  secured  in  the  frame. 

In  the  accompanying  drawings.  Figure  1  is 
a  vertical  sectional  view  of  a  reproducer-head  65 
of  a  phonograph  employing  my  improved 
diaphragm.  Fig.  2  is  a  similar  view  of  the 
reproducer-head  of  a  graphoplione.  Fig.  3 
is  a  plan  view  of  the  diaphragm.  Fig.  -4  is  a 
cross-sectional  view  of  one  form  thereof.    Fig.  70   . 

0  is  a  similar  view  of  another  form,  and  Fig. 
6  is  a  cross-sectional  view  of  a  diaphragm 
embodying  my  invention  and  illustrating  an 
additional  feature  thereof. 

My  improved  diaphragm  may  be  used  in  75 
any  sound  recording  and  reproducing  instru- 
ment. For  purposes  of  illustration  I  have 
shown  it  applied  to  the  reproducing-headsof 
a  phonograph  and  graphophone.  It  may  also 
be  employed  in  gramophones  and  in  the  re-  80 
cording  as  well  as  in  the  reproducing  heads 
and  may  be  used  in  telephonic  apparatus. 

My  inv^ention  is  not  concerned  with  the  con- 
struction of  the  sound  recording  and  repro- 
ducing instruments,  and  as  the  phonograph  85 
and  graphophone  reproducers  shown  are  of 
well-known  construction  thej'  will  not  be  par- 
ticularly described. 

A  is  a  diaphragm,  which  may  be  composed 
of  a  thin  disk  or  plate  of  any  suitable  mate-  90 
rial,  whether  metallic,  vegetable,  or  animal. 

1  prefer,  however,  to  employ  metal,  and  have 
obtained  most  excellent  results  with  forged 
steel.  This  diaphragm  is  composed  of  a  cen- 
tral portion  a  and  an  outer  portion  h,  sur-  95 
rounding  the  central  portion  and  united  there- 
with by  a  continuous  and  relatively-attenu- 
ated narrow  part  c.  In  my  preferred  con- 
struction the  diaphragm  may  be  produced  by 
making  a  continuous  annular  groove  in  its  100 
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i?urface,  forming  tlie  attenuated  portion  c  and 
a  relatively-thick  central  portion  a  and  outer 
inclosing  portion  h,  and  this  groove  may  be 
made  upon  one  surface  onlj^,  as  shown  in  Fig. 
5  4,  or  upon  both  surfaces,  as  shown  in  Fig.  5. 
It  will  be  understood  that  the  thickness  of 
the  diaphragms  shown  in  the  drawings,  and 
particularly^  in  Figs.  4  and  5,  is  greatly  ex- 
aggerated for  purposes  of  illustration.     In 

lo  practice  the  diaphragm  is  a  very  thin  sheet; 
but  the  central  portion  a  and  the  outer  in- 
closing portion  h  are  relatively  of  substan- 
tially greater  thickness  than  the  connecting 
portion  c.     I  find  that  the  sound  may  be  ma- 

15  terially  improved  by  making  the  front  face  of 
the^diaphragm  convex  or  hj  making  the  cen- 
tral portion  a  concavo-convex,  as  shown  in 
Fig.  6.  It  is  not  necessary  that  the  outer  por- 
tion b  should  be  of  the  same  thickness  as  the 

2o  inner  central  portion  a.  It  may,  if  desired,  be 
made  heavier  or  thicker  to  form  a  more  ef- 
fective means  of  clamping  the  diaphragm  in 
place.  The  diaphragm  is  clamped  or  secured 
in  the  head   in  the  usual  manner  by  the 

25  outer  portion  h,  as  bj^  a  clamping-ring  B  be- 
tween washers  d.  The  shank  C  of  the  stylus, 
needle,  or  point  is  connected  with  the  cen- 
tral portion  a  in  the  usual  manner.  The  ad- 
vantages of  this  construction  are- that  the  at- 

30  tenuated  connecting  portion  c  bj^  reason  of 
its  relatively-greater  thinness  permits  a  much 
greater  resilience  in  the  central  or  operative 
portion  of  the  diaphragm,  so  that  that  poi'- 
tion  is  much  more  sensitive  to  the  sound- 

35  waves  and  more  accurately  transmits  the  vi- 
brations; also,  that  the  vibrations  of  the  cen- 
tral portion  of  the  diaphragm  are  not  trans- 
mitted laterally  to  so  great  an  extent  through 
the  attenuated  portion  c  to  the  outer  portion  h, 

40  and  are  consequentl3'  not  dissipated  or  lost, 
and  also  that  as  the  diaphragm  is  closed 
throughout  and  not  provided  with  any  open- 
ings or  perforations  there  is  consequent! 3' no 
passage  of  air   currents   or  waves  directly 

45  through  it  which  would  result  in  a  loss  of  part 
of  the  effective  vibrations  and  also  objection- 


ably affect  those  transmitted  through  the 
plate. 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is  as  follows :  50 

1.  A  diaphragm  for  sound  recording,  re- 
producing and  transmitting  instruments,  con- 
sisting of  a  thin  plate  or  disk  having  its  cen- 
tral portion  connected  with  the  outer  portion 

or  edge  by  a  relatively  thin  or  attenuated  55 
connecting  part,    said  central   portion  and 
outer  portion  being  of  greater  thickness  than 
said  connecting  portion. 

2.  A  diaphragm  for  sound  recording,  re- 
producing and  transmitting  instruments,  con-  60 
sisting  of  a  thin  plate  or  disk  having  its  cen- 
tral portion  connected  with  the  outer  portion 

or  edge  by  a  relatively  thin  or  attenuated 
connecting  part  said  diaphragm  being  com- 
posed of  a  single  integral  piece.  65 

3.  A  diaphragm  for  sound  recording,  re- 
producing and  transmitting  instruments  con- 
sisting of  a  thin  plate  or  disk  having  a  con- 
tinuous groove  adjacent  to  its  outer  edge  form- 
ing a  relatively  thin  or  attenuated  portion  c  70 
between  the  relatively- thick  central  portion 
and  outer  edge. 

4.  A  diaphragm  for  sound  recording,  re- 
producing or  transmitting  instruments  con- 
sisting of  a  thin  plate  or  disk  having  its  cen-  75 
tral  portion  provided  with  a  convex  front  face 
and  connected  with  the  outer  portion  or  edge 
by  a  relativelj'thin  or  attenuated  connecting 
part. 

5.  A  diaphragm  for  sound  recording,  re-  80 
producing  or  transmitting  instruments,  con- 
sisting of  a  thin  plate  or  disk,  having  a  con- 
cavo-convex central  portion  connected  with 
the  outer  portion  or  edge  by  a  I'elatively  thin 

or  attenuated  connecting  part.  85 

In  teslimon}'  of  which  invention  I  have 
hereunto  set  my  hand. 

EDWIN  H.  MOBLEY. 

Witnesses: 

Ernest  Hov^^ard  Hunter, 
J.  W.  Kenworthy. 
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To  all  whom  it  may  concerro: 

Be  it  known  that  I,  Major  D.  Porter,  a 
subject  of  the  Qneeu  of  Great  Britain,  resid- 
ing at  New  Haven,  in  the  county  of  New 
5  Haven  and  State  of  Connecticut,  have  invent- 
ed a  new  and  useful  Coilapsible  Acoustic 
Horn,  of  which  the  following  is  a  full,  clear, 
and  exact  description. 
The  object  of  this  invention  is  the  construc- 

lo  tion  of  a  horn  for  general  acoustic  purposes, 
such  as  what  is  usually  termed  a  "mega- 
phone," or  for  phonographs  and  other  talking- 
machines,  which  horn  shall  be  capable  of  be- 
ing folded  into  the  smallest  possible  compass 

15  for  greater  convenience  in  transportation  and 
storage,  and  yet  can  be  immediately  expand- 
ed into  its  perfect  and  normal  condition  for 
use.  In  accomplishing  these  results  I  form 
the  horn  from  moderately-thin  press-board, 

20  celluloid,  or  other  material  capable  of  ready, 
but  not  too  easy,  bending,  and  divide  it  lon- 
gitudinally into  two  or  more  sections,  with 
certain  edges  hinged  together  and  the  others 
provided  with  fastening  devices  easilj'  eu- 

25  gaged  or  disengaged.  An  ordinary  hinged 
connection  will  not  do  for  this  purpose,  how- 
ever, as  I  have  found  from  experiment,  for 
the  material  being  pliable  only  to  a  limited 
degree  the  hinges  will  become  the  apex  of  a 

30  somewhat-acute  angle  instead  of  an  evenly- 
rounded  curve.  To  remedy  this  defect  in  a 
simple  and  inexpensive  manner,  I  form  the 
hinge  of  some  fabric  or  other  pliable  material 
and  locate  the  same  at  some  little  distance 

35  back  from  the  edge  of  one  of  the  sections. 
By  this  means  the  outjutting  edge  serves  as 
a  fulcrum,  which  compels  the  material  itself 
to  bend  instead  of  the  hinge,and  thereby  gives 
to  the  horn  the  circular  line  in  cross-section 

40  which  is  required. 

Referring  to  the  drawings  forming  part  of 
this  specification.  Figure  1  is  a  perspective 
view  of  the  horn  embodying  my  invention. 
Fig.  2  is  a  transverse  section  of  the  same  with 

45  the  two  sections  thereof  unfastened  at  one 
edge.  Fig.  3  is  a  transverse  section  of  said 
sections  folded  back  to  back.  Fig.  4  is  a  side 
elevation  of  an  improved  form  of  my  horn. 
Fig.  5  is  a  plan  view  of  this  latter  horn  laid 

50  flat.  Fig.  G  is  a  perspective  view  of  my  pre- 
ferred form  of  fastening  for  the  edges  of  the 


horn-sections,  and  Fig.  7  is  a  detail  sectional 
vie  w  showi  n  g  the  m  ann  er  in  which  the  edges  of 
the  horn-sections  are  held  hy  said  fastening. 

Turning  to  Fig.  1,  it  will  be  seen  that  the  55 
horn  is  composed  of  the  two  sections  a  and  &, 
held  together  at  the  edges  a'  h'  bj^  a  hinge  r, 
preferablj'  formed  of  fabric  or  leather.     As 
shown, said  edges  overlap  for  a  short  distance, 
usuallj^  about  half  an  inch,  in  order  to  pre-  60 
serve  the  true  curve  of  the  horn,  as  above  .set 
forth.      For  the  same  purpose  the  section 
edges  a^  h~  are  made  to  overlap  for  a  similar 
distance  and  provided  with  fastenings  d  for 
securing  them  together.  Such  fastenings  may  65 
be  the  common  ball-and-socket  devices  used 
for  gloves  and  purses,  as  indicated  in  the 
drawings.     The  hinge  c  is  adapted  to  permit 
the  two  horn-sections  to  be  folded  back  to 
back,  as  in  Fig.  3,  and  therebj'  enable  the  same  70 
to  lie  perfectly  flat. 

In  my  preferred  construction  I  divide  the 
horn  into  six  sections,  as  shown  in  Fig.  5,  in 
order  to  enable  the  same  to  be  folded  into  the 
smallest  possible  compass.  The  lines  of  75 
severance  for  this  purpose  are  three  in  num- 
ber/, g,  and  7«,/and  g  running  parallel  to  each 
other  and  h  at  right  angles  with  the  others. 
The  last  of  said  lines  of  severance  h  is  adapt- 
ed to  be  folded  in  either  direction,  but  the  80 
lines  /  (/  are  hinged  substantially  like  that  of 
the  construction  illustrated  in  Figs.  1,  2, and  3. 

The  fastening  devices  for  the  edges  d^  h'~ 
are  formed,  as  shown  in  Figs.  6  and  7,  where 
the  thin  base  Ix'  is  provided  with  the  thin  flat-  85 
tened  hook  h.  Said  base  is  aflixed  to  the  un- 
der side  of  the  edge  Ir,  preferably  by  being 
stitched  thereto,  with  the  hook  l-  reaching 
through  a  slit  therein  to  the  upper  surface 
thereof.  (See  Fig.  7.)  The  mouth  of  this  90 
hook  is  arranged,  as  in  Fig.  7,  in  order  to  re- 
ceive the  edge  a'  of  the  opposite  section,  and 
the  opening  is  slightly  constricted  to  receive 
said  edge  quite  tightly,  and  thereby  securely 
retain  it.  95 

In  knocking  down  this  horn  the  edge  a'  is 
first  withdrawn  from  the  grip  of  the  fasten- 
ings k,  then  the  sections  1  and  6  are  folded 
over  upon  the  sections  2  and  5,  then  the  sec- 
tions 3  and  4  are  brought  over  upon  the  first-  100 
named  ones,  and,  finally,  the  superposed  sec- 
tions 4,  5,  and  0  are  folded  over  upon  the 
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combined  sections  1,  2,  and  3.  The  entire 
horn  now  occupies  a  space  covering  no  more 
area  than  the  single  section  2,  with  a  tliielcness 
equal  to  the  six  laj'ers  of  the  material  corapos- 
5  ing  the  horn.  Thusreduced  in  dimensions  the 
horn  can  be  packed  in  a  very  small  compass 
and  is  hence  capable  of  being  carried  from 
place  to  iilace  in  a  small  grip,  a  coat-pocket,  or 
similarly-convenient  receptacle.     While  this 

lo  perfectly  adapts  the  horn  for  use  as  a  mega- 
phone easj^  to  be  carried  about  and  yet  readj^ 
for  use  at  a  moment's  notice,  my  preferable 
or  most  valued  use  for  the  same  is  in  con- 
nection with  phonographs.     By  packing  this 

15  horn  within  the  case  arranged  for  tlie  phono- 
graph the  entire  talking-machine  is  complete, 
and  j^et  occupies  substantially  no  more  space 
than  the  sounder  mechanism  alone.  This  is 
a  most  convenient  arrangement  for  those  giv- 

20  ing  phonograph  entertainments  at  private 
parties  or  elsewhere  necessitating  the  ma- 
chine's being  carried  from  place  to  place. 

What  I  claim  as  my  invention,  and  for 
which  I  desire  to  secure  Letters  Patent,  is  as 

25  follows,  to  wit: 

1.  In  a  collapsible  horn,  the  combination  of 
the  sections  formed  of  resilient  material  and 
hinged  together  along  a  substantially-longi- 
tudinal line,  said  hinge  being  adapted  toper- 

30  mit  .said  sections  to  be  folded  back  to  back 
but  will  compel  flexure  of  the  material  itself 
when  the  free  edges  of  the  sections  are 
brought  together  to  form  the  horn,  and  fas- 
tening devices  for  said  free,  edges,  snbstan- 

35  tlallj'  as  set  forth. 

2.  In  a  collapsible  horn,  the  combination  of 
the  sections  formed  of  resilient  material  and 
hinged  together  along  a  substantially-longi- 
tudinal line,  said  hinge  being  formed  of  flexi- 

40  ble  material  affixed  to  the  edge  of  one  section 
and  a  short  distance  back  of  the  correspond- 
ing edge  of  the  other  section,  whei'eby  such 
overlapping  edge  is  adapted  to  compel  flexure 
of  the  material  composing  said  sections  when 

45  thej^  are  brought  into  the  desired  conical 
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form,  and  fastening  devices  for  the  free  edges 
of  said  sections,  substantially  as  and  for  the 
purpose  set  forth. 

3.  In  a  collapsible  horn,  the  combination  of 
the  sections  formed  of  resilient  material  and 
hinged  together  along  a  substantially-longi- 
tudinal line,  and  the  fastening  devices  for  the 
free  edges  of  said  sections,  said  fastening  de- 
vices comprising  the  thin  flat  hooks  having 
the  bases  affixed  to  the  edge  of  one  of  said 
sections  and  adapted  to  receive  and  retain  the 
edge  of  the  other  section,  substantiallj'^  as  set 
forth. 

4.  In  a  collapsible  horn,  the  combination  of 
the  plurality  of  sections  formed  of  resilient  60 
material  and  shaped  as  shown,  the  flexible 
hinges  securing  the  same  together,  and  the 
fastening  devices  for  the  free  edges  of  said  sec- 
tions, substantially  as  set  forth. 

5.  In  a  collapsible  horn,  the  combination  of  65 
the  sections  formed  of  material  capable  of 
moderately-resisting  flexure,the  dividing-line 
between  said  sections  being  substantially  lon- 
gitudinal,and  means  for  securing  together  the 
edgesof  said  sections, such  meansbeingadapt-  70 
ed  to  compel  flexure  of  the  sections  them- 
selves and  thereby  preserve  the  true  conical 
shape  of  the  horn,  substantially  as  and  for 
the  purpose  set  forth. 

6.  In  a  collapsible  horn,  the  combination  of  75 
the  sections  formed  of  resilient  material,  the 
flexible  hinges  uniting  said  sections,  and  the 
fastening  devices  for  securing  together  the 
exposed  edges  of  said  sections,  two  of  the  di- 
vision-lines of  said  sections  being  parallel  and  80 
snbstantiallj'  longitudinal  therewith  and  the 
other  at  right  angles  to  said  parallel  lines, 
substantially  as  set  forth. 

In  testimony  that  I  claim  the  foregoing  in- 
vention I  have  hereunto  set  my  hand  this  14th 
day  of  June,  1899. 

MAJOR  D.  PORTER. 
Witnesses: 

Guy  II.  HoLLiDAY, 
A.  B.  Upham. 
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To  all  7vhom  it  may  concern: 

Be  it  known  that  I,  Henry  Goodrich  WoL- 
COTT,  a  citizen  of  the  United  States,  residin.s 
at  Fishkill-on-the-Hndson,  in  the  count}"  of 
5  Dutchess,  State  of  New  Tork,  have  invented 
a  certain  new  and  useful  Improvement  in  the 
Manufacture  of  Phonogram -Duplicates,  of 
which  the  following  is  a  specification. 
This  invention  relates  to  an  improvement 

10  in  the  manufacture  of  phonogi'am  or  gramo- 
lihone  or  graphophone  duplicates;  and  its  ob- 
ject is  to  produce  from  the  negative  copj^  taken 
from  a  wax  cylinder  upon  which  the  record 
lias  first  been  produced  any  number  of  du- 

15  plicates  capable  of  use  for  a  lengthy  period ; 
and  it  consists,  mainly,  in  evenly  pressing  by 
jneans  of  a  liquid  or  fluid  medium  a  cylinder 
or  tubing  (of  plastic  material  or  of  a  material 
capable  of  being  rendered  plastic  by  the  ap- 

20  plication  of  a  gentle  heat)  embedded  between 
said  negative  copj'  of  the  record  and  a  cir- 
cumferentially-recessed  metallic  cjiinder  or 
piston  toward  and  against  said  negative  copy, 
thus  takingan  exact  impression  therefrom,  so 

25  that  all  projections  on  the  inner  surface  of  the 
latter,  forming  the  "record,"  properly  speak- 
ing, will  be  reproduced  on  the  outer  surface 
of  said  plastic  cylinder  or  tubing  in  reversed 
order,  so  as  to  form  correspondinglj^-shaped 

30  small  impressions  which  are  an  exact  dupli- 
cate of  the  original  record. 

In  order  to  carry  my  invention  into  effect, 
I  put  the  negative  copy,  which  preferablj"  is 
an  electro  taken  from  the  w^ix  cylinder  upon 

35  which  the  record  has  first  been  produced,  in 
a  housing  of  cj^lindrical  form,  and,  further, 
I  place  the  plastic  cjiinder  or  tubing  into  said 
electro,  whereupon  the  metallic  cylinder  or 
piston,  circumferential!}'  recessed  to  an  ex- 

40  tent  corresponding  to  the  surface  of  the  rec- 
ord to  be  copied,  is  introduced  into  the  plastic 
cylinder.  The  said  piston  is  provided  with 
an  axial  bore  and  with  radial  or  lateral  bores 
extending  therefrom  toward  and  into  the  re- 

45  cessed  part  of  the  piston.  B3'  introducing 
compressed  air  or  by  pressing  a  liquid  into 
the  recessed  part  of  the  piston  by  way  of  said 
bores  the  plastic  cylinder  is  gently  and  evenly 
pressed  up  to  and  against  the  face  of  the  me- 

50  tallic  copy  or  electro,  so  as  to  take  an  exact 
impression  therefrom. 
In  the  accompanying  drawing,  forming  part 


of  this  specification,  h  designates  the  eleetro 
or  negative  copy  of  the  wax  cylinder  or  record 
firsttaken.    The  outer  diameter  of  said  electro  55 
exactly  corresponds  with  the  inner  diameter 
of  the  housing  or  strong-walled  cjiinder  c,  so 
that  on  inserting  the  electro  into  said  cylin- 
der the  former  will  smoothly  fit  or  adhere  to 
the  latter.     The  plastic  cylinder  or  tubing  a,  60 
preferably  consisting  of  vulcanite,  celluloid, 
or  the  like,  is  then  jjlaced  in  the  electro,  and 
into  the  latter  the  metallic  piston  e.  is  intro- 
duced, the  recessed  part  of  which  having  pre-      ' 
viously  been  furnished  with  a  kind  of  a  rub-  65 
ber  bag  d,  so  that  the  air  or  liquid  which  then 
is  to  be  pressed  thi'ough  the  piston-bores/ 
and  g,  respectively,  into  the  recessed  part  or 
chamber  h  of  the  piston  will  act  upon  the 
plastic  cjiinder  0  without  finding  a  way  to  70 
escape  through  from  the  annular  chamber  It, 
formed  by  the  recessed  part  of  the  piston. 
The  pressure  thus  prevailing  in  said  cham- 
ber will  evenly  and  gentlj^act  upon  the  plastic 
cylinder,  pressing  the  latter  against  the  face  75 
of  the  electro,  thereby  taking  an  exact  im- 
pression therefrom,  so  that  even  the  most 
minute  projections  of  the  latter  will  after- 
ward be  found  on  the  plastic  cylinder  in  re- 
versed order  and  with  all  their  delicate  de-  So 
tails  just  as  found  in  the  original  record.    As 
the  plastic  cjiinder  is  to  be  chosen  a  little 
smaller  in  size  than  the  internal  room  of  the 
electro,  the  former  on  subsequentlj' reducing 
the  pressure  can  be  removed  readily  from  the  85 
latter  owing  to  its  yielding  capacitj*  and  to 
the  diametrical  difference  existing  between 
both.     In  order  to  attain  the  result  aimed  at 
bj'  using  merelj"  a  moderate  pressure  in  the 
chamber  li,  either  the  electro  or  the  plastic  90 
cylinder,orbothof  them,maybegentlj'heated 
before  thej"  are  placed  into  working  po.sitiou, 
so  that  the  plastic  cjiinder,  and  especiallj'  its 
outer  surface,  will  be  capable  of  more  readilj' 
taking  up  the  impressions  from  the  electro.  95 
It  is  obvious  that  without  departing  from  the 
nature  of  mj"  invention  I  maj'  introduce  the 
plastic  tubing  into  the  electro  before  the  lat- 
ter has  been  placed  iu  the  housing  c. 

What  I  claim  as  mj-  invention,  and  desire   100 
to  secure  by  Letters  Patent,  is — 

The  herein-described  apparatus  for  produc- 
ing phonogram  -  duplicates  consisting  of  a 
housinghaving  a  cylindrical  chamber,  an  axi- 
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ally -bored  and  cireumferentially  -  recessed 
piston  adapted  to  be  inserted  in,  and  of  less 
diameter  than,  said  chamber,  an  impression- 
cylinder  inserted  in  said  chamber  and  a  plas- 
tic cylinder,  to  be  impressed,  may  be  inserted 
between  the  piston  and  said  impression-cyl- 
inder, and  a  rubber  tube  inclosing  said  cir- 
cumferential recess  in  a  manner  to  afford  an 
annular  chamber,  said  piston  being  provided 
with  ports  leading  from  its  bore  into  said 


chamber,  the  combination  being  and  operat- 
ing substantially  as  and  for  the  pui'pose  set 
forth. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit-  15 
nesses. 

HENRY  GOODRICH  WOLCOTT. 
Witnesses: 

Albert  Maschke, 

Friedrich  Wegner. 
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Application  filed  November  16,  1899.    Serial  No.  737,171.    (No  model.) 


To  all  jvlirmi  it  may  concern: 

Be  it  known  that  we,  Arthur  Grelet  and 
LuciEN  ViVES,  citizens  of  the  Republic  of 
France,  residing  at  Paris,  France,  have  in- 
5  vented  certain  new  and  useful  Improvements 
in  Phonographs,  of  which  the  following  is  a 
.specification. 

Ouriuvention  relates  to  phonographs  of  that 
claiss  which  are  provided  with  means  for  re- 

lo  leasing  the  nut  of  the  carrier  for  the  recorder 
or  reproducer  from  the  feed-screw,  so  that  the 
said  parts  can  be  returned  to  starting  position 
by  hand. 

The  invention  consists  of  certain  features 

15  of  construction  and  combinations  of  parts  to 
be  hereinafter  described  and  then  claimed. 

In  the  accompanying  drawings.  Figure  1  is 
a  sectional  end  view  of  a  phonograph  provided 
with  our  invention.     Fig.  2  is  a  plan  view; 

20  and  Fig.  3  is  an  enlarged  detail  view  of  the 

nut-disengaging  device,  the  nut  being  shown 

in  disengaged  position  and  the  other  parts 

accordingly. 

Similar  letters  of  reference  indicate  corve- 

25  sponding  parts. 

Referring  to  the  drawings,  o  indicates  the 
frame,  and  h  the  shaft  of  the  drum  c,  over 
which  the  records  are  placed,  which  shaft 
journals  at  the  ends  on   the  points  of  two 

30  screws//'.  The  screw/'  is  mounted  on  an 
arm  g,  pivoted  at  7i  to  the  frame,  so  that  the 
said  arm  may  be  swung  to  one  side  in  order 
to  permit  the  removal  of  or  the  insertion  of  a 
record.     Pulley  i  is  arranged  on  the  shaft  6, 

35  so  that  the  desired  motion-transmitting  de- 
vice, either  mechanical  or  electrical,  may  be 
applied. 

(/  indicates  the  carrier  for  the  membrane, 
which  at  one  end  is  provided  with  a  box  or 

40  sleeve  /•,  that  is  guided  loosely  on  a  fixed 
guide-rod  s,  fixed  at  H  to  the  frame  a  and 
arranged  parallel  with  the  shaft  h  of  the  rec- 
ord-drum c.  n  indicates  a  suitable  feed-screw 
journaled  in  suitable  bearings  at  the  opposite 

45  side  of  the  drum  c  from  guide-rod  s  and  also 
parallel  therewith.  Said  carrier  q  spans  the 
upper  part  of  the  drum  c  and  is  provided 
with  a  half-nut  0  at  its  forward  end,  which 
nut  meshes  with  said  feed-screw  during  the 

50  playing  of  a  record  and  which  feed-screw  is 


turned  by  intermeshing  toothed  wheels  c',  j, 
and  !<,.  The  nut  0  may  be  released  from  the 
feed-screw  n  in  order  to  permit  the  carrier  g 
to  be  moved  back  to  starting  position.  For 
this  purpose  a  guide-rail  xi  is  fixed  to  the  frame  55 
a  in  front  of  and  parallel  with  the  feed-screw, 
while  the  carrier  is  extended  over  the  said  rail 
and  provided  with  bearings  for  a  short  pivot 
P,  on  which  is  mounted  an  eccentric  camp 
and  which  is  also  provided  with  a  handle  jj'^,  60 
whereby  the  cam  maybe  turned.  On  the  cam 
is  mounted  loosely  a  runner-shoe  p',  so  that 
the  cam  may  turn  therein,  the  lower  end  of 
said  runner -shoe  resting  and  being  always 
guided  on  said  rail  m,  except  when  it  is  desired  65 
to  swing  the  carrier  away  from  the  record- 
drum.  When  the  nut  is  in  engagement  with 
the  feed-screw,  as  shown  in  Fig.  1,  the  cam 
and  its  handle  are  in  the  position  shown ;  but 
when  the  record  has  been  played  and  it  isde-  70 
sired  to  return  the  carrier  the  handle  x?  and 
the  cam  it  are  moved  down  into  the  position 
shown  in  Fig.  3,  so  that  the  nut  0  is  released 
from  the  feed-screw  and  the  stylus  disengaged 
from  the  record,  the  runner-shoe  remaining  75 
on  the  rail  h,  so  as  to  guide  and  support  the 
carrier.  The  described  disengaging  and  guid- 
ing means  serves  to  insure  a  steady  motion 
of  the  carrier  during  both  directions  of  move- 
ment thereof.  80 

Having  thus  described  our  invention,  what 
we  claim  as  new,  and  desire  to  secure  by  Let- 
ters Patent,  is — 

In  a  phonograph,  the  combination  of  the 
feed-screw  for  the  carrier,  the  carrier  provided  85 
with  a  half-nut,  a  guide-rail  adjacent  to  the 
feed-screw,  a  cam  pivoted  in  the  forward  end 
of  the  said  carrier  and  provided  with  a  han- 
dle, and  a  runner-shoe  in  which  said  cam 
turns,  said  runner-shoe  resting  and  running  90 
on  said  guide-rail,  substantially  as  set. forth. 

In  testimonj'  that  we  claim  the  foregoing  as 
our  invention  we  have  signed  our  names  in 
presence  of  two  subscribing  witnesses. 

ARTHUR  GRELET. 
LUCIEN  VIVES. 

Witnesses: 

Fernand  Vorou, 
Henry  Delannay. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  John  Oertly,  a  citizen 
of  the  United  States,  residing  at  Cincinnati, 
in  the  county  of  Hamilton  and  State  of  Ohio, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Phonographs,  of  which  the  fol- 
lowing is  a  specification. 

One  object  of  my  invention  is  first  to  pro- 
vide an  improved  diaphragm-holder  which 

lo  may  be  adjusted  to  any  desired  size  of  record- 
cylinder  of  the  ordinaiy  form  of  phonographs. 
A  second  object' of  my  invention  is  to  pro- 
vide means  for  combining  mandrels  of  differ- 
ent sizes,  so  that  the  same  machine  may  em- 

15  ploy  either  the  small  or  larger  sized  cylinders 
orrecords,the  machine  being  readily  converti- 
ble from  the  lai'ge  to  the  small  size,  or  vice 
versa,  at  the  pleasure  of  the  operator. 
The  other  features  of  my  invention  will  be 

20  more  fully  set  forth  in  the  description  of  the 
accompanying  drawings,  forming  a  part  of 
this  specification,  in  which — 

Figure  1  is  a  central  section  of  the  frame, 
showing  the  two-sized  mandrels  in  position. 

25  Fig.  2  is  an  elevation  of  the  diaphragm-holder 
and  section  of  diaphragm-holder  arm,  with  a 
diagram  illustration  of  the  records.  Fig,  3 
is  a  top  plan  view  of  the  diaphragm-holder 
and  its  holder-arm.     Fig.  4  is  a  top  plan  view 

30  of  the  diaphragm-holder  arm.  Fig.  5  is  a 
central  section  of  the  diaphragm-holder. 

In  the  accompanying  drawings  the  frame 
of  the  ordinai-y  phonograph  is  employed  and 
only  so  much  therein  shown  as  is  necessary 

35  to  show  the  improvements  herein  added. 

A  represents  the  frame  of  such  machine; 
B,  the  mandrel  or  main  shaft,  provided  with 
the  ordinary  driving-pulley  C.  It  is  sup- 
ported on  the  centers  a  in  the  usual  manner. 

40  D  represents  the  swinging  center  arm, 
which  is  operated  to  expose  the  end  of  the 
mandrels  for  the  purpose  of  interchanging 
mandrels  and  putting  on  and  taking  off  rec- 
ords.    These  parts  are  of  ordinary  construc- 

45  tion. 

E  represents  ray  improved  diaphragm- 
holder,  which  is  seated  in  the  seat  formed  by 
the  annulus  F  of  the  supporting-arm  K.  This 
diaphragm  -  holder  is  preferably  made  of  a 


tubular  or  barrel  formation,  with  the  dia-  50 
phragm  G  attached  near  the  bottom  end  of 
said  tube,  as  shown  in  Fig.  5;  but  the  location 
of  said  diaphragm  G  in  the  cylinder  is  not 
very  important.  It  maj^  be  raised  or  lowered, 
as  desired.  55 

11  represents  the  recordiug  or  reproducing 
arm,  carrying  the  stylus-point  li.  These  parts 
are  of  ordinary  construction. 

In  the  accompanying  drawings,  I  repre- 
sents the  smaller  ordinary  mandrel,  which  is  60 
slightly  tapering  longitudinally.     On  the  pe- 
riphery of  this  cylinder  is  shown  mounted  a 
large  mandrel  J.    The  inner  peripherj^  of  this 
large  mandrel  is  in  frictional   engagement 
with  the  outer  periphery  of  the  smaller  man-  65 
drel, which  frictional  engagement  is  sufficient 
to  hold  the  outer  mandrel  firmly  in  position 
to  receive  a  record  or  a  record-tube,  as  the 
case  may  be.     Other  means  maj'^  be  employed 
for  holding  the  two  mandrels  together;  but  70 
for  all  ordinary  purposes  the  frictional  con- 
tact is  sufficient. 

In  the  operation  of  a  phonograph,  either  for 
making  a  record  or  in  reproducing  sounds  of 
a  previous  record,  it  is  essential  that  the  sty-  75 
lus  should  be  a  little  at  one  side  of  the  cen- 
ter, so  as  to  obtain  a  sensitive  result.     In  Fig. 
2  the  dotted  lines  c  represent  the  vertical 
line  through  the  axis  of  both  mandrels.    Dot- 
ted lines  d  represent  the  path  of  a  stylus-  8< 
point.     In  order  to  secure  the  proper  position 
for  this  stylus  in  its  engagement  of  different- 
sized  mandrels,  the  diaphragm-holder  E  must 
be  jourualed  in  the  annulus  of  its  holder-arm 
at  an  inclination  to  the  vertical  line  c.     This  85 
inclination  is  such  that  the  stylus-point  af- 
ter the  diaphragm-holder  is  adjusted  will  be 
on  the  line  d  and  at  one  side  of  the  vertical 
line  c.     Thus  I  am  enabled  to  employ  any- 
sized  mandrel  and  secure  the  proper  and  posi-  90 
tive  adjustment  of  thestvlus-pointto  its  man- 
drel. 

L  represents  a  set-screw  tapping  through 
the  annulus  of  the  holder,  the  point  of  which 
engages  with  the  periphery  of  the  diaphragm-  95 
tube  and  secures  it  in  the  proper  position. 

Having  described  my  invention,  I  claim — 

1.  In  a  phonograph,  a  supporting-arm  hav- 
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ing  a  seat,  an  elongated  diaphragm-holder, 
and  means  for  securing  said  diaphragm- 
holder  in  said  seat  in  different  positions  sub- 
stantially as  described. 

2,  In  a  phonograph,  a  supporting-arm  hav- 
ing a  seat  formed  thereon,  an  elongated  dia- 
phragm-holder, and  means  for  securing  said 
diaphragm-holder  in  different  positions  in  said 


seat  at  an  angle  to  the  vertical  line,  substan- 
tially as  described.  lo 

In  testimony  whereof  I  have  hereunto  set 
my  hand. 

JOHN  OERTLY. 
Witnesses: 

Oliver  B.  Kaiser, 
Stephen  E.  Cone. 
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Application  filed  Wovemlef  10, 1899.  Serial  No.  736,514.   OTo  model,) 


To  all  ivJioin  it  may  concern: 

Be  it  known  that  I,  David  L.  Minier,  a  citi- 
zen of  the  United  States,  residing  at  Ithaca, 
in  the  county  of  Tompkins  and  State  of  New 
5  York,  have  invented  a  new  and  useful  Graph- 
ophone  Reproducer  and  Recorder,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  graphophones  in 
general,  and  more  particularly  to  the  repro- 

Jo  ducers  thereof;  and  it  has  fof  one  object  to 
provide  a  construction  in  which  the  sound- 
box will  be  supported  in  a  manner  to  hold  the 
stylus  lightly  in  engagement  with  the  record 
and  to  permit  adjustment  of  the  sound-box  to 

15  correspondingly  move  the  stylus  transversely 
or  peripherally  of  the  record. 

A  further  object  of  the  invention  is  to  pro- 
vide means  for  raising  and  lowering  the  sound- 
box and  also  to  provide  means  for  varying  the 

20  tension  of  the  diaphragm. 

In  the  drawings  forming  a  portion  of  this 
specification  and  in  which  similar  numerals 
of  reference  designate  like  and  corresponding 
parts  in  the  several  views,  Figure  1  is  a  side 

25  'elevation  of  the  sound-box  with  the  horn 
i.nd  the  supporting-bracket,  portions  of  the 
bracket  being  in  section,  and  showing  also 
the  end  of  a  record.  Fig.  2  is  a  section  on  line 
2  2  of  Fig.  1.     Fig.  3  is  a  bottom  plan  view  of 

30  the  sound-box.  Fig.  4  is  an  elevation  of  the 
ring  by  means  of  which  the  diaphragm  is 
clamped  to  the  sound-box.  Fig.  5  is  the  up- 
per ring,  against  which  the  diaphragm  is 
clamped.     Fig.  6  is  a  top  plan  view  of  the 

35  sound-box  with  the  sound-tube  removed  and 
with  the  diaphragm-clamping  ring  omitted. 
Fig.  7  is  a  partial  central  section  of  the  sound- 
box, taken  through  one  of  the  plugs  for  hold- 
ing the  tension-cord.     Fig.  8  is  a  perspective 

40  view  of  the  collar,  which  is  slidably  mounted 
upon  the  sound-tube. 

Referring  now  to  the  drawings,  the  present 
invention  comprises  a  sound-box  10,  to  the 
upper  face  of  which  is  fixed  an   L- shaped 

45 'sound-tube  11, having  a  collar  12  fixed  there- 
on and  through  the  medium  of  which  the  tube 
and  box  are  supported. 

The  collar  12  has  two  oppositely-disposed 
pairs  of  arms  13  and  14,  having  threaded  per- 

50  (orations  for  the  reception  of  clamping-screws, 
which  are  adapted  for  engagement  with  blocks 
15  and  16. 


The  block  16,  which  is  disposed  at  tile  un- 
der side  of  the  sound-tube,  has  a  conical  re- 
cess 17  therein,  in  which  is  disposed  the  con-  55 
ical  end  of  a  screw  18,  which  is  passed  through 
a  threaded  opening  in  an  arm  19  of  the  box- 
supportingbracket.  Thisbracketis mounted 
on  a  shift-rod  20  in  the  usual  manner  and  at 
its  upper  end  has  a  second  arm  21,  to  which  60 
is  fixed  the  end  22  of  the  horn.  The  horn  is 
connected  with  the  sound-tube  11  by  means 
of  an  elastic  tube-section  23,  so  that  the  sound- 
box and  sound-tube  may  have  movement  in- 
dependently of  the  horn.  65 

In  order  to  permit  movement  of  the  sound-  ^ 
box  toward  and  away  from  the  record  and 
longitudinally  thereof ,  the  block  15,  which  is 
disposed  upon  the  upper  surface  of  the  sound- 
tube,  has  a  slot  24,  which  extends  longitudi- 
nallj'  of  the  tube  and  in  which  is  disposed  the 
end  of  a  pin  25,  having  threaded  engagement 
with  a  ring  26,  formed  integral  with  tlie  arm 
19  and  encircling  the  sound-tube.  The  pin 
25  is  adapted  for  adjustment  in  the  ring  26  75 
and  may  be  held  against  movement  by  means 
of  a  set-screw  27. 

In  order  to  raise  and  lower  the  sound-box,      \ 
a  lever  29  is  mounted  upon  the  rod  20  and      1 
bears  at  its  opposite  end  against  a  finger  30,  80 
fixed  to  a  rocker  31,  which  is  pivoted  to  the 
box-supporting  bracket,  as  shown  in  Fig.  1, 
Against  the  rocker  31  lies  one  end  of  a  rock- 
lever  32,  lying  in  slidable  contact  with  the 
end  of  an  arm  33,  which  is  secured  to  the  col-  85 
lar  12.     Thus  when  the  finger-piece  29  is  de- 
pressed the  arm  33  will  swing  upwardly  and       ; 
will  raise  the  stylus  from  the  record.  / 

Attached  to  the  block  15  and  extending  up- 
wardlj'^  and  rearwardly  therefrom  is  an  arm  90 
35,  pivoted  to  the  upper  end  of  which  is  a 
pendant  36,  having  a  weight  37  at  its  free  end. 
A  threaded  rod  38  is  pivoted  to  the  pendant 
36  and  is  passed  through  a  perforation  in  the 
arm  35,  this  rod  38  having  an  encircling  heli-  95 
cal  spring  disposed  between  the  pendant  and 
the  arm  and  having  also  a  thumb-nut  40  upon 
its  free  end  and  which  nut  is  adapted  to  be 
screwed  upon  the  rod  to  impinge  the  arm  35 
and  draw  the  weight  in  the  direction  thereof,  joo 
When  the  nut  is  turned  rearwardly,  the  heli- 
cal spring  is  released  and  the  weight  swings 
outwardly.  With  this  structure  it  will  bo 
seen  that  by  manipulation  of  the  thumb-nut 
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the  weiglit  may  be  caused  to  counterbalance 
the  weight  of  the  sound-box  or  that  it  maj^  be 
adjusted  to  that  position  to  secure  the  most 
eilective  pressure  of  the  stylus  against  the 

5  record. 

Secured  to  the  lower  open  end  of  the  sound- 
box 10  is  a  clamping-ring  41,  the  diameter  of 
which  is  somewhat  greater  than  that  of  the 
sound-box,  and  which  ring  has  a  radially-ex- 

lo  tending  plate  42,  provided  with  perforations 
43  and  44,  for  a  purpose  to  be  presently  ex- 
plained. The  ring  41  is  secured  to  the  sound- 
box through  the  medium  of  attaching-screws 
45,  passed  through  plates  46  and  into  the  ring 

15  41,  these  plates  being  secured  to  the  upper 
face  of  the  sound-box,  as  shown  in  Fig.  6. 

Against  the  underside  of  the  ring  41  is  dis- 
posed a  diaphragm  47,  of  sheepskin  or  other 
suitable  material,  and  which  is  held  in  place 

20  by  means  of  a  clamping-ring  48,  which  is  held 
against  the  ring  41  through  the  medium  of 
clamping  -  screws  49,  as  shown.  The  dia- 
phragm is  stretched  tight  before  the  plate  48 
is  firmly  clamped,  and  means  are  provided 

25  for  further  increasing  the  tension.  This  ten- 
sion device  consists  of  a  double  bridge  50, 
comprising  two  U-shaped  bars  mutually  con- 
nected at  their  webs  and  the  ends  of  which 
bars  are  disposed  to  engage  the  lower  surface 

30  of  the  diaphragm  at  equidistant  points.  Pins 
51  are  secured  in  the  ring  48  at  points  dia- 
metrically opposite  to  the  extension  42  of  the 
ring  41,  and  to  these  pins  are  secured  cords 
or  wires  52,  which  are  passed  transversely  of 

35  the  diaphragm  and  mutually  parallel  and 
then  through  the  openings  43  of  the  plate  42, 
after  which  they  are  returned  through  the 
openings  44.  The  cords  or  wires  52  engage 
one  of  the  webs  of  the  double  bridge,  and 

40  thus  by  di-awing  upon  the  wires  or  cords  52 
the  fingers  of  the  bridge  are  forced  against 
the  diaphragm,  causing  it  to  bulge  inwardly 
and  correspondingly  increasing  its  tension. 
By  this  means  the  tension  of  the  diaphragm 

43  may  be  brought  to  the  desired  point,  and 

when  this  degree  of  tension  has  been  secured 

plugs  55  are  driven  into  the  perforations  44 

and  act  to  hold  the  cords  against  retraction. 

What  is  claimed  is — 

50  1.  In  a  graphophone,  the  combination  with 
a  sui)porting-braclj:et  of  a  collar  pivoted  to 
the  bracket  for  rocking  movement  in  one  di- 
rection and  for  oscillation  at  all  points  of  its 
rocking  movement  in  i)lanes  at  right  angles 

55  to  its  direction  of  rocking  movement,a  sound- 
box slidably  mounted  in  the  collar,  and  a 
counterbalancing-weight  connected  with  the 
collar. 

2.  In  a  graphophone,  the  combination  with 
60  a  supporting-bracket,  of  a  sound-box  having 

a  tube  pivotally  connected  with  the  bracket, 
a  second  tube  fixed  to  the  bracket,  a  fiexible 
tube  connecting  the  first-named  tubes,  and  a 
counterbalancing-weight  for  the  sound-box, 
65  connected  therewith  and  adapted  to  vary  the 
pressure  upon  the  record. 

3.  In  a  graphophone,  the  combination  with 


a  supporting-bracket,  of  a  sound-box  coiil- 
prising  a  sound-tube,  blocks  adjustably  con- 
nected with  the  tube,  a  pivot-bearing  in  one  70 
of  the  blocks,  a  slot  in  the  second  block,  a 
pivot-screw  carried  by  the  bracket  and  en- 
gaging the  pivot-bearing,  and  a  pin  carried 
by  the  bracket  and  engaging  the  slot  to  per- 
mit vertical  and  horizontal  movement  of  the  75 
sound-box. 

4.  In  a  graphophone,  the  combination  with 
a  supporting-bracket,  of  a  sound-box  com- 
prising a  sound-tube,  a  block  connected  with 
the  tube  and  having  a  pivot-bearing,  a  slot-  80 
ted  block  connected  with  the  tube,  a  pivot 
carried  by  the  bracket  and  engaging  the  pivot- 
bearing,  and  a  pin  carried  by  the  bracket  and 
engaging  the  slot. 

5.  A  sound-box  having  a  diaphragm  con-  85 
nected  therewith,  a  bridge  engaging  the  dia- 
phragm and  comprising  U-shaped  bars  dis- 
posed with  their  webs  at  right  angles  and  with 
their  extremities  in  engagement  with  the  dia- 
phragm, cords  engaging  a  bar  of  the  bridge  90 
and  the  box  for  pressing  the  bridge  against 
the  diaphragm,  and  means  for  varying  the 
tension  of  the  cords  to  vary  the  pressure  of 
the  bridge  against  the  diaphragm  and  alter 
its  tension.  95 

6.  The  combination  with  a  sound-box  hav- 
ing a  radially -extending  portion,  of  a  dia- 
phragm clamped  upon  said  portion,  a  perfo- 
rated plate  fixed  to  the  box,  a  bridge  disposed 
upon  the  diaphragm,  cords  fixed  to  the  box  100 
and  passed  through  the  perforations  of  the 
plate,  said  cords  being  adapted  to  be  drawn 

to  increase  the  tension  of  the  diaphragm,  and 
pegs  engaging  the  perforations  and  the  cords 
therein  and  adapted  to  hold  the  cords  against  105 
displacement. 

7.  In  a  graphophone,  the  combination  with 
a  record  and  a  bracket  adjacent  thereto,  of  a 
support  pivoted  to  the  bracket,  a  sound-box 
having  a  sound-tube  slidably  connected  with  no 
the  pivoted  support  for  movement  trans- 
versely of  the  periphery  of  the  record,  and  a 
counterbalancing-weight  connected  with  the 
support,  said  box  being  movable  with  the  sup- 
port at  an  angle  to  the  axis  of  the  record.        115 

8.  The  combination,  in  a  gi'aphophone,  of 
a  record,  a  supporting-bracket  adjacent  the 
record,  a  support  pivoted  to  the  bracket  for 
rocking  movement  toward  and  away  from  the 
record,  and  for  oscillation  at  all  points  of  its  120 
rocking  movement  in  planes  parallel  with  the 
axis  of  the  record,  a  box  carried  by  the  sup- 
port, a  counterbalance  for  the  box,  a  sound- 
tube  mounted  upon  the  bracket  and  a  flexi- 
ble tube  connecting  the  sound-tube  and  the  125 
soimd-box. 

9.  In  a  graphophone,  the  combination  with 
a  bracket  comprising  two  arms,  of  a  sound- 
tube  fixed  to  one  of  the  arms,  a  support  piv- 
otally mounted  in  the  second  arm,  a  counter-  130 
balancing-weight  adjustably  connected  with 
the  support,  a  sound-box  carried  by  the  sup- 
port and  a  flexible  tube  connecting  the  sound- 
box and  the  sound-tube. 
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10.  In  a  graphophoiie,  the  combination  with, 
a  bracket  and  a  support  pivotally  mounted 
therein,  of  a  sound-box  mounted  upon  the 
support  and  comprising  a  tube,  a  collar  fixed 

5  to  the  tube,  arras  carried  by  the  collar  and 
adapted  for  adjustable  connection  with  the 
support,  a  fixed  tube  having  flexible  connec- 
tion with  the  first  tube,  and  a  counterbalanc- 
ing-weight  adjustably  connected  with  the 
lo  support. 

11.  A  sound-box  having  a  diaphragm  con- 
nected therewith,  a  bridge  engaging  the  dia- 
phragm, a  stylus  mounted  upon  the  bridge, 


cords  engaging  the  bridge  and  the  box,  and 
means  for  varying  the  tension  of  the  cords  to  15 
vary  the  pressure  of  the  bridge  against  the 
diaphragm  and  alter  the  tension  of  the  dia- 
phragm. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in  to 
the  presence  of  two  witnesses. 

DAVID  L.  MINIER. 

Witnesses: 

C.  E.  Helm, 
Mildred  Minier. 
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To  all  whoDh  it  may  concern: 

Be  it  known  that  I,  George  H.  Stevens,  a 
citizen  of  the  United  States,  residing  at  To- 
ledo, Lucas  county,  Ohio,  have  invented  a  cer- 
5  tain  new  and  useful  Process  of  Duplicating 
Phonograms,  of  which  the  following  is  a  speci- 
fication. 

In  the  reprodxiction^f  cylindrical  sound- 
records  for  phonographs  and  analogous  ma- 

lo  chines  the  results  have  proved  Unsatisfactory, 
owing  to  the  soft  and  frail  nature  of  the  ma- 
terial employed.  It  is  found  that  these  rec- 
ords are  easily  scratched,  defaced,  marred,  or 
bi'oken,  that  they  wear  out  qiiickly,  and  are 

15  not  convenient  for  shipping  unless  extraor- 
dinary care  is  taken  in  packing  them.  To 
obviate  these  objections,  I  duplicate  the  rec- 
ord upon  material  that  is  so  hard,  tough,  and 
flexible  that  it  will  take  an  impression  only 

20  under  hydrostatic  or  some  other  very  high 
pi'essure.  It  is  also  found  that  the  duplica- 
tion of  these  cylinders  is  slow,  laborious,  and 
expensive  and  that  their  efficiency  is  dimin- 
ished with  each  successive  reproduction  from 

25  the  original.  These  difficulties  and  objec- 
tions are  due  to  the  fact  that  heretofore  no 
successful  method  has  been  devised  for  form- 
ing upon  a  seamless  cylinder  of  hard  tough 
resisting  material  a  perfect  cast  or  impression 

30  from  a  seamless  mold  or  matrix  containing 
the  sound-record,  because  the  withdrawal  of 
such  east  or  imi^ression  from  a  seamless  ma- 
trix would  break  down  and  destroy  the  deli- 
cate wave-lines  of  the  sound-record  either  in 

35  the  matrix  or  the  reproduction,  or  both. 

My  invention  relates  to  and  one  object  is  by 
the  method  or  process  hereinafter  described 
to  provide  a  seamless  cylindrical  duplicate  of 
a  cylindrical  phonogram  or  sound -record, 

40  which  record  may  be  composed  of  hard  tough 
resisting  material,  to  pi'epare  the  same  from 
a  seamless  matrix,  and  to  make  these  repi'O- 
ductions  in  such  manner  that  the  matrix  may 
be  used  over  and  over  indefinitely  without 

45  apparent  deterioration. 

The  fiirther  object  of  my  invention  is  to 
provide  phonograms  of  the  character  de- 
scribed which  shall  be  effective,  cheap,  light, 
durable,  capable  of  being  roughlj^  handled 

50  without  breaking  or  spoiling  the  same,  and 
capable  of  being  packed  or  nested  in  very 
small  compass  either  by  constructing  the 


same  in  slightly-conical  form  or  in  cylinders 
of  various  diameters. 

To  this  end  the  first  step  in  my  process  55 
consists  in  electrically  depositing  upon  and 
ai'ound  the  usual  cylindrical  wax  record  an 
electrotj'pe  matrix  or  mold,  first  depositing  a 
thin  shell  of  nickel  upon  the  wax  and  then 
depositing  upon  this  a  heavy  shell  of  copper,  60 
the  purpose  of  the  nickel  being  to  give  to  the 
interior  face  of  the  matrix  a  smooth  surface 
that  does  not  easily  tarnish,  that  is  harder 
than  copper,  and  that  will  produce  a  higher 
polish  upon  the  surface  of  the  phonogram  or  65 
record   that    is  afterward  pressed  therein. 
Now  from  this  matrix  or  mold  the  substance 
of  which  the  original  record  is  formed  is  en- 
tirely removed  by  melting  or  otherwise.     The 
second  step  in  my  process  is  to  introduce  into  70 
the  hollow  of  the  matrix  a  thin  closely-fitting 
C3'linder  of  any  hard  tough  resisting  mate- 
rial having  sufficient  flexibility  to  allow  it  to 
bend  without  breaking.     In  practice  I  prefer 
celluloid.    Sheet-celluloid  maj'  be  readily  ob-  75 
tained  in  the  markets  as  thin  as  one  one-hun- 
dredth of  an  inch  and  should  be  formed  into 
thin  flexible  cj' linders  without  joints  or  seams 
and  of  the  proper  diameter.     If  the  finished 
and  perfect  cylinder-blanks  cannot  be  readily  80 
obtained,  they  may  be  formed  out  of  flat  cellu- 
loid sheets  cut  of  proper  size  to  make  a  blank 
cylinder  having  a  lapping  joint  of,  say,  one- 
eighth  of  an  inch,  more  or  less.     The  lapping 
surfaces  when  moistened  with  alcohol  or  ether  85 
will  soften  sufficientlj''  to  readily  and  firmly 
unite  with  each  other  when  dry,  and  these 
edges  when  dried  under  pressure  are  smoothly 
and  perfectly  welded.    Anj^  unevenness  or  ex- 
posed edge  may  be  readily  dressed  off  in  a  lathe  90 
to  a  smooth  and  even  surface,  leaving  the  exte- 
rior surface  of  the  cylinder  without  break  or 
seam.     Into  this  thin  flexible  cylinder  is  in- 
serted a  closely-fitting  thin  spring-brass  cyl- 
inder longitudinally  cut  or  split  along  one  of  95 
its  sides.     When  the  edges  of  this  piece  are 
brought  together,  the  outer  surface  is  smooth 
and  has  the  contour  of  the  cjiinder.     When 
one  of  the  edges  is  pressed  inwardly  out  of 
line,  the  piece  may  be  collap.sed  somewhat,  so  100 
that  it  may  readily  be  withdrawn  from  the 
cylinder.     The  celluloid  blank,  with  its  metal 
backing,  is  now  slipped  into  the  matrix  or 
mold,  which  exactly  fits  the  blank  when  in 


650,431 


place.  I  provide  the  matrix  and  its  contents 
with  a  flexible  water-tight  jacket  o;-  covering. 
This  may  be  conveniently  accomplished  by 
drawing  through  the  hollow  of  the  inner  brass 
5  cylinder  a  piece  of  soft-rubber  tubing  consid- 
erably longer  than  the  matrix  and  then  turn- 
ing the  ends  of  the  tube  backward  upon  the 
outside  of  the  matrix,  so  that  the  ends  of  the 
soft-rubber  tubes  are  turned  inside  out  and 

10  overlap  each  other.  The  rubber  envelop  thus 
formed  maj^  be  secured  against  leak  bj'  wind- 
ing with  wire  the  overlapping  portions  of  the 
tube  or  bj^  clamping  the  same  with  a  suitable 
band.     I  next  subject  the  matrix  and  itscon- 

15  tents  to  hydrostatic  pressure.  Toaccoraplish 
this,  I  prefer  to  use  a  hydraulic  "gun,"  which 
consists  of  a  chambered  piece  or  pieces  of 
suitable  metal  constructed  of  necessary 
strength  and  having  its  chamber  connected 

20  with  a  hydraulic  pump  of  the  required  power. 
The  hydraulic  gun  is  also  provided  with  a 
steam-jacket  properly  connected  for  heating 
the  gun  and  its  contents.  In  the  chamberof 
this  gun  liquid-pressure  is  always   uniform 

25  in  all  directions,  and  great  compression  may 
be  obtained  upon  anything  that  maybe  con- 
tained therein  when  the  interior  of  the  object 
to  be  compressed  is  properly  protected  from 
access  of  the  liquid  emploj^ed  in  the  gun. 

30  The  matrix  (or  several  of  them)  and  its  con- 
tents, inclosed  in  the  water-tight  flexible  en- 
velop, are  placed  inside  the  hydraulic  gun, 
which  is  suitably  closed  and  filled  with  water 
or  other  liquid.     The  contents  of  the  gun  are 

35  now  subjected  to  hydrostatic  pressure,  which 
acts  equally  in  all  directions  upon  the  soft- 
rubber  covering.  Its  effect,  therefore,  is  to 
force  the  rubber  against  the  spring-brass  cyl- 
inder and  the  spring-brass  cjdinder  against 

40  the  celluloid  blank,  which  in  turn  is  compelled 
to  expand  slightly,  and  is  thus  forced  against 
the  interior  face  of  the  matrix.  There  will 
now  be  embossed  or  molded  or  stamped  on 
the  surface  of  the  celluloid  the  reverse  im- 

45  jDression  of  the  matrix  itself,  thus  pi-odueiug 
an  exact  duplicate  of  the  original  wax  record. 
Although  the  spring-brass  backing  may  be 
omitted,  better  results  are  obtained  from  its 
iTse.    The  office  of  the  spring-brass  cylinder  is 

50  to  firmly  apply  the  liquid-pressure  to  the  cel- 
luloid blank  with  a  less  yielding  face  than 
would  be  the  case  if  the  pressure  were  ap- 
plied directly  to  the  rubber  and  celluloid.  It 
will  be  seen  that  by  reason  of  theliquid-pres- 

55  snrein  the  gun  acting  equally  and  uniformly 
in  all  directions,  and  as  the  external  and  in- 
ternal pressure  on  the  matrix  is  the  same,  the 
matrix  is  preserved  from  crushing,  breaking, 
or  distortion.     To  further  assist  the  process 

60  of  pressing,  as  soon  as  a  lightpressure  of,  say, 
two  thousand  pounds  to  the  square  incli  has 
been  applied  steam  is  allowed  to  fill  the 
steam-jacket  until  the  gun  and  its  contents 
are  well  heated.     This  causes  the  blank  of 

65  celluloid  or  the  like  to  become  in  conse- 
quence more  plastic  and  yielding  than  when 
cool,  and  it  will  under  this  condition  mold 


easier  when  the  heavier  pressure  is  later  api- 
plied.     As  soon  as  the  blank  has  become  hot 
further  pressure  is  applied  to  the  gun  by  the  70 
hydraulic  pump.     The  steam  when  properly 
manipulated  through  the  jacket  will  then  by 
expansion  increase  the  pressure  within  the 
gun  until  the  registering-dial  will  indicate, 
say,  from  fifteen  thousand  to  fifty  thousand  75 
pounds  pressure  per  square  inch.     The  for- 
mer figure  is  generally  sufficient  for  a  fair  ef- 
fect; but  the  nearer  the  latter  figure  is  ap- 
proached the  more  satisfactory  are  the  re- 
sults.    The  time  necessary  for  the  entire  op-  So 
oration  of  pressing  occupies  usually  from  one 
to  two  hours.     When  a  proper  pressure  has 
been  exerted  for  a  sufficient  time,  the  steam 
is  turned  off  from  the  steam-jacket,  which 
allows  the  contents  of  the  gun  to  cool  and  con-  85 
tract  somewhat,  thus  lowering  the  pressure. 
Now  the  pressure  should  be  kept  up  by  the 
pump  until  the  gun  and  its  contents  have  be- 
come cooled,  for  in  embossing  and  pressing 
compositions  under  heat  best  results  are  ob-  90 
tained  by  allowing  the  material  to  become 
cool  while  yet  under  full  pressure.     Instead 
of  employing  a  hydraulic  gun  in  the  pressing 
process  the  matrix  may  be  made  very  strong 
and  provided  with  means  for  capping  or  seal-  95 
ing  its  ends  hermeticallj',  the  whole  being 
constructed  to  withstand  a  sufficient  interior 
pressure   without  a  corresponding  exterior 
one.     This  matrix  should  be  provided  with  a 
steam-jacket,  and  inside  of  the  matrix  should  ico 
be  a  rubber  bag  attached  to  the  hydraulic 
connection,  so  that  when  the  liquid-pressure 
is  applied  moisture  will  be  excluded  from  the 
interior  of  the  matrix,  the  cylinder,  and  the 
cylindrical  spring-brass  backing.     This  de-  105 
vice   is,   however,    the   obvious   mechanical 
eqiiivaleut  of  the  gun  or  any  other  means  of 
obtaining  interior  hydrostatic  pressure  upon 
the   cylinder.     As   only   comparatively- low 
pressures  can  be  employed  in  the  modifiea-  no 
tion  here  suggested,  the  use  of  the  gun  above 
described  is  much  to  be  preferred.     When 
sufficiently  cool,  the  chamber  of  the  gun  is 
opened  and  the  matrix  and  its  contents  are 
taken  out.     The  wire  or  band  is  now  removed  115 
from  the  outside  of  the  rubber  (the  rubber 
being  stripped  off  readily,  as  its  adhesion  is 
but  slight)  and  the  spring-brass  cylinder  is 
collapsed  and  removed,  as  above  indicated. 
The  inner  face  of  the  matrix  will  be  found  to  120 
have  a  lining  of  celluloid  or  the  like  firmly 
and  uniformly  embedded  upon  its  face,  which 
lining  is  quite  flexible.     Now  if  a  stiff  blunt 
small  steel  wire  or  other  suitable  instrument 
is  carefully  iuserted  between  the  celhiloid  125 
cylinder  and  the  matrix  itself  the  side  of  the 
flexible  cylinder  can   be   sprung  inwardly, 
thus  reducing  the  exterior  circumference  of 
the  cylinder,  which  permits  the  cylinder  to 
be  readily  detached  and  withdrawn  from  its  130 
m_atrix  or  mold  without  injury  to  either  the 
mold  or  the  phonogram.    It  will  be  seen  that 
from  a  seamless  matrix  or  mold  has  been  con- 
structed and  embossed  or  stamped  a  seamless 
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recoi'd  of  practically  indestructible  material, 
having  on  its  surface  an  exact  reverse  im- 
pression of  the  matrix  and  having  such  a 
sharp  distinct  impression  as  will  cause  the 
5  usual  needle  and  diaphi-agm  of  a  talking-ma- 
chine of  the  type  in  question  to.  respond  in 
exactlj^  the  same  manner  as  do  the  original 
common  wax  records  when  new.  The  thin 
flexible  phonogram,  which  may,  if  wished,  be 

lo  formed  somewhat  tapering,  is  now  slipped 
onto  a  suitable  hollow  mandrel  or  holder  prop- 
erly constructed  for  the  purpose,  and,  if  de- 
sired, maybe  securely  fastened  there  by  some 
adhesive  substance,  though  preferably  I  em- 

15  ploy  a  rigid  hollow  mandrel  with  a  slightly- 
tapering  exterior  surface  upon  which  the  rec- 
ord may  be  crowded  tightlj^  said  mandrel 
having  an  interior  face,  also  slightly  taper- 
ing, but  with  a  suitable  diameter  and  taper  to 

20  fit  snugly  over  the  usual  mandrels  with  which 
the  various  tj'pes  of  talking -machines  are 
usually  supplied.  The  thin  flexible  record  is 
now  ready  for  use. 

In  the  accompanying  drawings,  made  part 

25  hereof.  Figure  1  is  an  elevation  of  a  matrix 
or  mold,  a  blank  and  its  backing  of  spring- 
brass,  and  a  rubber  tube  in  the  course  of  be- 
ing assembled  to  receive  hydrostatic  pres- 
sure; and  Fig.  2  is  a  central  sectional  eleva- 

30  tion  of  the  same  assembled  readj-  for  hydro- 
static pressure. 

In  the  drawings,  a  is  the  matrix  or  mold; 
h,  the  blank  cjdinder;  c,  the  inner  spring  cyl- 
inder or  backing,  and  d  the  elastic  tube  to 

35  form  the  water-tight  jacket. 

In  Fig.  2,  e  represents  the  wire  or  band 
with  which  the  backward ly-turned  overlap- 
ping ends  of  the  tube  d  are  bound  and  com- 
liressed  to  make  a  water-tight  joint. 

40  Having  described  my  invention,  what  I 
claim,  and  desire  to  secure  by  Letters  Patent, 
is — 

1.  The  improvement  in  the  process  of  form- 
ing a  duplicate  cylindrical  phonogram  of  plas- 

45  tic  material  from  an  electrotype- matrix,  which 
consists  in  introducing  into  the  plastic  cj'lin- 
der  an  expansible  backing  of  solid  material. 

2.  The  improvement  in  the  process  of  form- 
ing a  duplicate  cylindrical  phonogram  of  plas- 

50  tic  material  from  an  electrotype-matrix, which 
consists  in  introducing  into  the  plastic  cjiin- 
der  an  expansible  backing  of  solid  material, 


then  excluding  moisture  from  the  matrix  and 
its  contents,  and  then  subjecting  the  backing 
of  solid  material  to  internal  hydrostatic  pres-  55 
sure. 

3.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 
ing a  seamless  electrotype  matrix  or  mold 
from  the  phonogram  to  be  duplicated;  then  60 
introducing  into  said  matrix  a  flexible  blank 
cylinder  of  hard,  tough  material  having  a  solid 
backing  separable  therefrom,  then  excluding 
moisture  from  the  face  of  the  matrix,the  blank 
and  its  backing,  and  then  applying  hydro-  65 
static  pressure  to  the  interior  of  the  blank 
and  its  backing,  substantially  as  described. 

4.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 
ing a  seamless  electrotype  matrix  or  mold  70 
from  the  phonogram  to  be  duplicated,  then 
introducing  into  said  matrix  a  hollow,  blank 
cylinder  having  a  separable  solid  backing, 
and  then  applj'ing  hydrostatic  pressure  to  the 
interior  of  said  baclcing,  substantially  as  de-  75 
scribed. 

5.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  in  form- 
ing an  electrotype  seamless  matrix  from  the 
phonogram  to  be  duplicated,  then  introduc-  80 
ing  into  said  matrix  a  blank  of  hard  to^igh 
flexible  substance  having  a  separable  solid 
backing,  then  applying  hydrostatic  pressure 

to  the  interior  of  the  blank  and  its  backing, 
and  then  separating  the  matrix,  the  phono-  85 
gram  thus  produced,  and  its  backing,  sub- 
stantially as  described. 

G.  The  method  or  process  of  duplicating  cy- 
lindrical phonograms  which  consists  first,  in 
forming  an  electrotype  seamless  matrix  or  90 
mold  from  the  phonogram  to  be  duplicated; 
second,  introducing  into  said  matrix  a  thin 
flexible  bhink  cj'linder  having  a  suitable 
backing  of  solid  material;  third,  excluding 
moisture  from  the  face  of  the  matrix  and  the  95 
blank;  fourth,  applying  hj^drostatic  pressure 
to  the  interior  of  the  blank  and  its  backing, 
and  fifth,  separating  the  matrix,  the  phono- 
gram thus  formed,  and  its  backing,  substan- 
tiallj-  as  described. 
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Ho  all  ivlioin  it  may  concern: 

Be  it  known  that  I,  John  H.  Crowell,  a 
resident  of  Vinej'avd  Haven,  in  the  county  of 
Duke.s,  State  of  Massachusetts,  have  invent- 
5  ed  an  Improvement  in  Automatic  Stop  Mech- 
anisms for  Sound-Reproducing  Machines,  of 
which  the  following  is  a  full,  clear,  and  exact 
description,  reference  being  had  to  the  accom- 
panying drawings,  forming  part  of  this  speci- 

ro  fication. 

My  invention  relates  to  an  improved  auto- 
maticstop  mechanism  for  sound-reproducing 
machines  and  is  particularlj^  adapted  to  ma- 
chines using  a  flat  cii'cular  record. 

15  The  object  of  my  invention  is  to  provide 
means  for  automatically  stopping  the  opera- 
tion of  the  machine  immediately  upon  the 
completion  of  the  reproduction,  or,  in  other 
words,  as  soon  as  the  stylus-point  of  the  re- 

20  producer  has  traversed  and  reaches  the  ter- 
minus of  the  record-grooves. 

The  uses  and  advantages  of  my  invention 
will  be  readilj'  apparent  from  the  following 
description,  reference  being  had  to  the  ac- 

25  companying  drawings,  in  which — 

Figure  1  is  a  side  elevation  of  a  gramo- 
phone-machine having  my  invention  applied 
thereto.  Fig.  2  is  a  plan  view  of  the  same. 
Fig.  3  is  a  plan  view  of  one  of  the  records  de- 

30  tached  from  the  machine.  Fig.  i  is  a  detail 
view  in  plan  of  a  section  of  the  turn-table, 
illustrating  the  dog  which  releases  the  brake 
mechanism  and  also  illustrating  a  portion  of 
the  machine-casing  and  the  detent-lever  for 

35  holding  the  brake.  Fig.  5  is  a  detail  section 
through  a  portion  of  the  turn-table  and  the 
pivoted  dog. 

In  the  said  drawings,  A  designates  the 
outer  casing  of  a  machine  of  the  gramophone 

40  type,  which  contains  the  usual  motor  mech- 
anism for  running  the  machine,  and  B  is  the 
revoluble  tui-n-table, adapted  to  support  a  flat 
circular  record  C,  such  as  are  used  on  ma- 
chines of  this  character. 

45  D  designates  the  reproducer,  carried  by  a 
.supporting-arm  D',  pivotally  mounted  on  the 
bracket  D-,  this  arm  D'  also  serving  to  sup- 
port the  horn  E,  which  is  fastened  at  its 
smaller  end  to  the  reproducer. 

SO  The  record-disk  C  has  on  its  upper  surface 
the  spirally-arranged  record-grooves  c,  adapt- 


ed to  be  engaged  during  the  operation  of  the 
machine  with  the  stjdus-point  cZof  the  repro- 
ducer. These  grooves  c  commence  at  a  point 
near  the  periphery  of  the  disk  and  recede  55 
spirally  toward  the  center  of  the  said  disk, 
as  clearly  illustrated  in  Fig.  3  of  the  draw- 
ings, and  stop  at  a  point  less  than  half  the 
length  of  the  radius  of  the  disk,  the  length 
of  the  grooves  varying,  of  course,  according  60 
to  the  length  of  the  matter  recorded.  A  short 
distance  inside  the  terminus  of  the  grooves 
c  I  describe  a  circular  groove  F,  drawn  con- 
centric with  the  axis  of  the  disk.  I  then 
draw  a  line  from  the  inner  end  of  the  groove  65 
c  diametrically  through  the  circular  groove 
F,  as  c'  /',  bisect  this  line,  and  describe  a 
curved  groove  F'  from  this  center  tangent 
with  the  points  c'/',  thus  forming  a  continu- 
ous groove  from  the  terminus  of  the  spiral  to  70 
the  endless  groove  F  for  the  purpose  pres- 
ently to  be  described. 

On  one  side  of  the  casing  A,  I  provide  an 
upwardly-extending  arm  g,\,o  which  is  secured 
a  spring  brake-lever  G,  having  a  teat  g'  of  75 
leather  or  other  suitable  material  adapted  to 
bear  against  the  periphery  of  the  turn-table 
and  serve  as  a  brake  to  stop  the  same.  A  de- 
tent-lever H,  pivoted  at  its  lower  end  at  h  to 
the  casing  A,  is  provided,  havingits  upperend  80 
provided  with  a  wedge-shaped  edge  adapted 
to  engage  the  free  end  of  the  brake-lever  G 
and  hold  it  away  from  contact  with  the  turn- 
table B  when  the  said  lever  is  in  the  position 
shown  in  Figs.  1  and  2  of  the  drawings.  A  85 
guide-plate  i  is  secured  to  the  casing  A  back 
of  the  lever  II,  having  lugs  or  projections  on 
its  edges  for  limiting  the  lateral  movement  of 
the  said  lever  H. 

On  the  upper  surface  of  the  turn-table  B,  90 
adjacent  the  periphery  thereof,  is  a  mortise  7, 
adapted  for  the  reception  of  a  pivoted  dog  L, 
having  an  upwardly-extending  projection  /', 
projecting  beyond  the  peripheral  edge  of  the 
turn-table.    One  of  the  side  walls  of  the  mor-  95 
tise  I  slants  outwardlj^  towai'd  the  periphery 
of  the  turn-table,  so  as  to  allow  the  dog  L  to 
normally  lie  in  the  position  shown  in  Fig.  4 
of  the  drawings,  with  its  projection  V  close  to 
the  periphery  of  the  record  and  turn-table,  ico 
while  the  opposite  wall  is  parallel  with  the 
edge  of  the  dog  when  it  is  in  the  position 
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shown  in  dotted  lines  in  Fig.  4  of  tlie  drawings 
and  limits  its  movement  in  this  direction. 

Secured  on  the  under  side  of  the  reproducer- 
supporting  arm  D'  is  an  arm  M,  located  at  an 
5  angle — say  about  fortj^-five  degrees,  to  the 
arm  D'  and  extending  downwardlj%  as  shown 
in  Figs.  1  and  2.  The  free  end  of  this  arm  M  is 
bent  down,  as  at  on,  so  as  to  reach  just  slightly 
above  the  plane  of  the  record-disk  C. 

lo  The  operation  of  my  device  may  be  de- 
scribed as  follows:  The  reproducer  carrying 
the  stylus  is  adjusted  so  that  the  said  stylus 
rests  in  the  beginningof  the  spirally-arranged 
grooves  c  and  the  detent-lever  H  is  moved  in 

15  the  position  illustrated  iji  Figs.  1  and  2,  which 
throws  back  the  brake  G  and  holds  it  away 
from  the  periphery  of  the  turn-table  B,  thus 
allowing  the  said  turn-table  and  its  record  to 
revolve  through  the  medium   of  the  m.otor 

20  mechanism  contained  in  the  casing  A.  The  re- 
production now  commences,  and  the  spirally- 
arranged  grooves  being  in  contact  with  the 
stylus-point  d  cause  the  supporting- arm  D' 
to  feed  automatically  in  a  lateral  direction. 

25  As  soon  as  the  terminus  of  the  record-grooves 
is  reached  and  the  reproduction  has  been 
completed  the  stylus-point  will  enter  and  be 
guided  by  the  groove  F',  which  moves  the  arm 
D  quickly  in  a  lateral  direction  toward  the 

30  center  of  the  disk  C.  This  movement  brings 
the  projection  rn  of  the  depending  arm  M  in 
the  path  of  the  dog  V  and  throws  the  said  dog 
as  it  comes  in  contact  therewith  to  the  posi- 
tion shown  in  dotted  lines  in  Fig.  4,  where  it 

35  is  then  in  a  position  to  engage  the  upper  end 
of  the  detent-lever  II  and  release  it  from  en- 
gagement with  the  spring  brake-lever  6,  the 
lever  II  assuming  the  position  shown  in  dot- 
ted lines  in  Fig.  1  and  the  brake-lever  G  bear- 

40  ing  against  the  periphery  of  the  turn-table  B 
and  stopping  the  same.  When  it  is  desired 
to  start  the  machine  again,  the  dogis  returned 
to  its  normal  position,  and  the  reproducer  is 
lifted  and  moved  back  to  the  initial  position, 

45  so  that  the  stylus  engages  the  beginning  of 
the  record-grooves,  and  the  detent-lever  H  is 
thrown  up  to  engage  the  brake-lever  G  and 
hold  it  away  from  contact  with  the  turn-ta- 
ble, thus  allowing  the  same  to  again  revolve. 

50  A  number  of  slig^^  changes  in  the  con- 
struction and  ar'"  j  jient  of  the  brake  mech- 
anism and  y  iging  parts  might  be  made. 
Hence  I  do  ^esire  to  limit  myself  to  the 
exact  construction  shown  and  described,  but 

55  hold  that  various  modifications  can  be  made 
without  departing  from  the  spirit  and  scope 
of  my  invention. 

Having  thus  described  my  invention,  what 
I  claim,  and  r  ,sire  to  secure  by  Letters  Pat- 

60  ent,  is — 

1.  A  rotatable  tablet  having  therein  a 
groove  capable  of  guiding  the  stylus  of  a  talk- 
ing-machine, one  part  of  said  groove  being 
arranged  in  convolutions  close  together  and 

65  containing  a  sound-record,  the  other  part  di- 
verging rapidlj?^  from  said  first  part  for  the 
purpose  set  forth. 


2.  A  recoi'd-disk  having  in  its  face  a  con- 
tinuous groove  capable  of  guiding  the  stylus 

of  a  sound-reproducer,  said  groove  consisting  70 
of  a  pai't  arranged  in  a  close  spiral  and  con- 
taining a  sound-record,  a  spiral  part  diverg- 
ing rapidlj^  from  said  close  spiral  and  termi- 
nating in  the  third  part,  said  third  part  con- 
sisting of  a  closed  curv^e  arranged  about  the  75 
center  of  the  disk. 

3.  In  a  sound- reproducing  machine,  the 
combination  with  a  record  having  means  for 
shunting  the  reproducer  in  a  lateral  direction 
after  the  reproduction  is  completed,  a  repro-  80 
dueer-support,  and  mechanism  connected  with 
the  reproducer-support  adapted  to  automat- 
ically stop  the  machine  immediately  after  the 
reproduction  has  been  completed,  substan- 
tially as  described,  -  85 

4.  In  a  sound -reproducing  machine,  the 
combination  with  the  revoluble  record,  a  I'ec- 
ord-support,  a  brake  mechanism  for  the  said 
record-support,  means  for  keeping  the  said 
brake  out  of  contact  with  the  record-suj^port  90 
during  the  reproduction,  a  repi'oducer-sup- 
port,  and  trip  mechanism  carried  by  the  said 
reproducer-support  for  automatically  operat- 
ing the  said  brake  to  stop  the  record  imme- 
diately upon  the  completion  of  the  reproduc-  95 
tion,  substantially  as  described. 

5.  In  a  sound  -  reproducing  machine,  the 
combination  of  a  record,  means  provided 
thereon  for  shunting  the  reproducer  in  a  lat- 
eral direction  after  the  completion  of  the  re-  100 
production,  a  brake  adapted  to  bear  against 
the  record -support,  means  for  holding  the 
said  brake  out  of  contact  with  the  record,  a 
reproducer -support,  and  means  connected 
with  the  repi'oducer-support  for  releasing  the  105 
said  brake  immediately  upon  the  completion 

of    the   reproduction,   substantially  as  de- 
scribed. 

6.  In  a  sound -reproducing  machine,  the 
combination  with  a  revoluble  record,  means  no 
provided  thereon  for  shunting  the  reproducer 

in  a  lateral  direction  after  its  stylus  has 
reached  the  terminus  of  the  record-grooves, 
a  brake  adapted  to  bear  against  the  record- 
support,  mechanism  for  holding  the  said  115 
brake  away  from  contact  with  the  record- 
support,  a  pivoted  dog  carried  by  the  record- 
support  adapted  when  thrown  out  to  engage 
and  release  the  brake-holding  mechanism,  a 
reproducer  -  support,  and  means  connected  120 
with  the  reproducer-support  for  throwing  out 
said  pivoted  dog  upon  the  completion  of  the 
reproduction  recorded  in  the  record-grooves, 
substantially  as  described, 

7.  The  combination  with  the  revoluble  rec-  1 25 
ord,  of  means  provided  thereon  for  shifting 
the  reproducer  laterally  when  the  end  of  the 
record -grooves  has  been  reached,  a  brake 
adapted  to  bear  against  the  record  turn-table, 
means  for  holding  the  brake  normally  out  of  130 
contact  with  the  turn-table,  a  pivoted  dog  car- 
ried by  the  turn-table,  a  reproducer-support^ 

a  depending  arm  carried  by  the  reproducer- 
support  adapted  to  engage  the  pivoted  dog  and 
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tlirov/  it  into  a  position  to  engage  the  brake- 
holding  mechanism  and  release  the  brake 
when  the  reproduction  has  been  completed, 
substantially  as  described. 
5  8.  The  combination  with  the  revoluble  rec- 
ord,of  a  pivotally-mountedreproducer,means 
for  shunting  the  said  reproducer  in  a  lateral 
direction  after  its  stylus  has  reached  the  ter- 
minus of  the  record-grooves,  a  turn-table  for 

lo  supporting  the  reeord,a  brake  adapted  to  bear 
against  the  record  turn-table,  a  detent-lever 
adapted  to  hold  the  brake  away  from  contact 
with  the  turn-table,  a  movable  dog  carried  by 
the  turn-table  adapted  when  thrown  out  to  en- 

15  gage  the  detent-lever  and  release  the  brake, 
and  a  depending  arm  carried  bj"  the  repro- 
ducer-support adapted  to  operate  the  movable 
dog  when  the  said  reproducer -sujjport  has 
been  shifted  laterally  after  the  completion  of 

20  the  reproduction,  substantially  as  described. 

9.  The  combination  with  a  revoluble  record 

having  means  ijrovided  thereon  for  laterally 

shifting  the  reproducer  after  its  stylus  has 

reached  the  terminus  of  the  record-grooves, 

25  of  a  depending  arm,  M,  carried  by  the  repro- 
ducer-support adapted  when  the  said  lateral 
movement  takes  place  to  engage  and  throw 

I     out  a  pivoted  dog,  L,  a  turn-table  for  suijport- 
ing  the  record,  abrake  adapted  to  bear  against 

30  the  turn-table,  a  detent-lever,  II,  adapted  to 
hold  the  brake  away  from  the  turn-table,  and 
the  pivoted  dog,  L,  adapted  when  thrown  out 
to  engage  the  detent,  11,  and  release  the  brake, 
substantially'  as  described. 

35      10.  The  combination  with  the  revoluble  rec- 


ord,of  a  reproducer-support,  a  reproducer  car- 
ried thereby,  a  table  carrying  said  record,  a 
dog  pivoted  to  the  record-table  near  the  pe- 
riphery thereof,  a  projection,  V,  extending 
above  the  plane  of  the  record,  a  brake,  G,  40 
adapted  to  bear  on  the  record-table,  a  detent, 
H,  for  holding  the  brake  normally  away  from 
the  record-table,  and  an  arm,  M,  carried  by 
the  reproducer  adapted  to  engage  the  projec- 
tion, Z',  and  throw  the  dog,  L,  in  the  path  of  45 
the  detent,  II,  when  the  reproduction  is  com- 
pleted, substantially  as  described. 

11.  The  combination  with  the  revoluble  rec- 
ord,of  a  reproducer-support,  a  reproducer  car- 
ried thereby,  a  table  carrying  said  record,  a  50 
dog  pivoted  to  said  table  and  having  a  projec- 
tion, V,  extending  above  the  plane  of  the  rec- 
ord, said  table  having  a  cut-out  portion,  I,  for 
limiting  the  movement  of  the  dog,  L,  a  spring- 
brake,  G,  adapted  to  bear  on  the  periphery  of  55 
the  record-table,  a  detent,  H,  for  holding  the 
brake  normally  away  from  the  record-table,  a 
guide-plate,  i,  for  limiting  the  movement  of 
the  detent,  and  a  depending  arm,  M,  carried 
by  the  reproducer-support  adapted  to  engage  60 
the  projection,  V,  and  throw  the  dog,  L,  in  the 
path  of  the  detent,  II,  and  release  the  brake 
immediately  after  the  completion  of  the  repro- 
duction, substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  my  65 
hand  this  21st  day  of  Februarj^  A.  D.  1899. 
JOHN  II.  CROWELL. 

Witnesses: 

Dennis  Smith, 

E.  St.  Croix  Oliver. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Henry  Goodrich  Wol- 
COTT,  a  citizen  of  the  United  States,  residing 
at  Fishkill-on-the-IIudson,  in  the  county  of 
Dutchess  and  State  of  New  York,  have  invent- 
ed a  certain  new  and  useful  Improved  Metliod 
of  ManufacturingPhonogram  or  Gramophone 
or  Phonograph  Duplicates  from  a  Negative 
of  the  Original  Record,  of  wliich  the  follow- 
to  ing  is  a  specification,  which  is  a  division  of 
the  invention  contained  in  my  application  for 
Letters  Patent  filed  July  25,  1899,  Serial  No. 
725,0G0. 
This  invention   relates    to    an    improved 

15  method  of  manufacturingphonogram  orgram- 
ophone  or  phonograph  duplicates  from  a  nega- 
tive of  the  original  record;  and  it  consists  in 
supporting  within  a  negative  beai'ing  a  cameo 
reproduction  of  the  sound-waves  taken  from 

20  the  surface  of  the  original  record  a  cylinder 
of  plastic  material  or  material  capable  of  be- 
ing rendered  silastic  by  the  application  of  a 
gentle  heat  and  expanding  or  forcing  the 
plastic  cjdinder   circumferentiallj'  outward 

25  into  intimate  contact  with  the  cameo  face  of 
the  negative  by  the  action  of  a  fluid  expand- 
ing agency  within  the  plastic  cylinder. 

The  invention  also  consists  in  exteriorly 
supporting  a  negative  bearing  a  cameo  repro- 

30  duction  of  the  sound-waves  taken  from  the 
surface  of  the  original  record,  a  cylinder  of 
plastic  material  or  material  capable  of  being 
rendei'ed  plastic  by  the  application  of  a  gentle 
heat,and  expanding  or  forcing  the  plastic  cj-l- 

35  indercircumferentially  outward  into  intimate 

contact  with  the  cameo  face  of  the  negative  by 

the  action  of  a  fluid  expanding  agency  within 

the  plastic  cylinder. 

In  the  accompanying  drawing  I  have  illus- 

40  trated  one  form  of  apparatus  suitable  for  car- 
rying my  invention  into  effect,  in  which  said 
apparatus  is  illustrated  in  central  longitudi- 
nal section. 
I  will  describe  mj^  said  improved  method  in 

45  connection  with  said  illustrated  apparatus, 
although  I  desire  it  distinctlj^  understood  that 
I  do  not  confine  mj- invention  to  such  appa- 
ratus, as  the  same  is  not  herein  claimed,  and 
various  other  means  suitable  for  performing 

50  my  improved  method  may  be  employed. 

In  carrying  out  my  invention  I  take  a  hol- 


low cylindrical  negativ^eZ>,  which  bears  on  its 
interior  surface  a  reproduction  in  cameo  of  the 
sound-waves  impressed  or  cut  into  the  sur- 
face of  the  original  record  and  support  it  ex-  55 
teriorly,  as  in  a  housing  c,  and  either  before 
or  after  said  negative  is  introduced  into  the 
external  cylinder-support  c  I  place  within 
said  negative  a  cylinder  or  tube  a,  of  plastic 
material  or  material  capable  of  becoming  plas-  60 
tic  by  the  application  of  a  gentle  heat  and 
wliich  is  preferably  of  vulcanite,  celluloid,  or  > 
the  like,  and  within  the  plastic  material  is  ) 
introduced  a  hollow  piston  e,  having  an  elon- 
gated annularor  circumferential  recess  which  65 
in  longitudinal  extent  is  coequal  or  greater 
than  the  surface  of  the  negative  on  which  the 
cameo  rei)roduction  of  sound-waves  is  formed 
and  which  recess  is  covered  with  a  flexible 
bag  fZ,  such  as  rubber,  Avhereby  an  annular  70 
chamber  li  is  formed.     The  piston  is  provided 
centrallj'  with  a  longitudinal  bore  or  passage 
/  and  lateral  ports  f/,  discharging  into  the  an- 
nular chamber  7i.     I  conduct  into  said  annu- 
lar chamber  through  said  bore  and  lateral  75 
ports  a  fluid  expanding  medium,  preferably 
compressed  air  or  liquid,  which  acts  to  force 
the  bag  d  and  plastic  cylinder  a  evenly  out- 
ward in  all  directions,  pressing  the  latter 
evenljT^  and  gentlj^  into  intimate  contact  with  80 
the  cameo-worked  face  of  the  negative  and 
forming  in  the  external  surface  of  said  cylin- 
der an  exact  and  true  intaglio  reproduction 
of  the  cameo  representations  of  the  sound- 
waves possessed  bj^  the  negative,  and  thus  re-  85 
jiroducing  a  true  facsimile  or  exact  duplicate 
of  the  original  record. 

The  plastic  cylinder  A  is  preferably  a  little 
smaller  in  diameter  than  the  internal  diame- 
ter of  the  negative,  and  said  cylinder  on  the  90 
reduction  of  the  internal  expanding  pressure 
can  be  readily  removed  from  the  negative, 
owing  to  its  yielding  capacity  and  to  the  dia- 
metrical difference  existing  between  the  cyl- 
inder and  the  negative.  95 

In  order  to  secure  the  production  of  a  du- 
plicate record  with  merely  a  moderate  inter- 
nal pressure  in  the  chamber  7i,  either  the  nega- 
tive or  the  plastic  cylinder,  or  both,  may  be 
gently  heated  before  they  are  placed  into  100 
working  position,  so  that  the  plastic  cylinder, 
and  especially  its  outer  surface,  will  be  capa- 
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ble  of  more  readily  taking  an  impression  from 
the  negative, 

Tlie  step  of  externally  supporting  the  neg- 
ative, which  is  preferably  an  electro,  is  im- 
S  portant  to  prevent  any  possible  distortion  of 
the  negative  and  to  hold  the  same  firmly  while 
the  plastic  cj'^linder  to  receive  the  intaglio 
impression  is  being  forced  into  intimate  con- 
tact therewith,  and  the  action  of  the  fluid 

10  expanding  medium  operates  within  the  plas- 
tic-cjdinder  surface  to  force  the  same  outward 
equally  and  gently  in  all  directions  into  inti- 
mate contact  with  the  interior  worked  surface 
of  the  negative,  resulting  in  the  production 

15  of  a  duplicate  record  which  is  a  perfect  fac- 
simile of  the  original  record.     As  many  du- 
plicates as  may  be  desired  may  be  manufac- 
tured in  this  wa3^ 
In  the  following  clauses  of  the  claim  I  use  the 

20  term  "plastic  cj^linder"  as  comprehending  a 
cylinder  of  plastic  material  or  material  which 
may  be  rendered  plastic  by  the  application 
of  heat,  and  said  claims  are  drawn  to  compre- 
hend the  introduction  of  the  i)lastic  cylinder 

25  into  the  negative  either  before  or  after  the 
latter  has  been  arranged  in  its  external  sup- 
port. 

Having  thus  described  mj^  invention,  what 
I  claim  is — 

30  1.  The  improved  method  of  manufacturing 
phonogram,  gramophone  or  graphophone  du- 
plicates which  consists  in  arranging  a  plastic 
cjdinder  in  a  negative  having  a  cameo  repro- 


duction of  the  original  sound-wave  record, 
and  introducing  a  fluid  expanding  agent 
within  said  cylinder  to  force  the  latter  into 
intimate  contact  with  the  interior  cameo-sur- 
face of  the  negative. 

2.  The  improved  method  of  manufactiiring 
phonogram,  gramophone  or  graphophone  du- 
plicates, which  consists  in  supporting  a  neg- 
ative having  a  cameo  reproduction  of  the 
original  sound-wave  record,  arranging  a  plas- 
tic cylinder  therein,  and  expanding  said  plas- 
tic cylinder  into  intimate  contact  with  the 
interior  cameo-surface  of  the  negative  by  a 
fluid  expanding  agent  operating  within  said 
cylinder. 

3.  The  improved  method  of  manufacturing 
phonogram,  gramophone  or  graphophone  du- 
plicates, which  consists  in  exteriorly  sup- 
porting a  negative  of  the  original  record,  in- 
troducing a  plastic  cj^linder  into  said  nega- 
tive, and  expanding  said  plastic  cj^linder  into 
intimate  contact  with  the  interior  surface  of 
the  negative  bj^  a  fluid  expanding  medium 
acting  withiE  the  cylinder,  substantiallj''  as 
described. 

In  testinionj'  whereof  1  have  hereunto  set 
my  hand  in  i^resence  of  two  subscribing  wit- 
nesses. 

HENRY  GOODRICH  WOLCOtT. 

Witnesses: 

H.  D.  Jameson, 
T.  L.  Rand. 
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To  all  ivliovi  it  may  concern: 

Be  it  known  that  I,  Eldridge  R.  Johnson, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Philadelphia,  in  the  State  of 
Pennsylvania,  have  invented  certain  new  and 
nseful  Improvements  in  Sound  Recordingand 
Reproducing  Machines,  of  which  the  follow- 
ing is  a  full,  clear,  and  exact  description,  ref- 
erence being  had  to  the  accompanying  draw- 
ings, forming  part  of  this  specification. 

This  invention  has  relation  to  certain  im- 
provements in  sound  recording  and  reproduc- 
ing machines,  and  particularly  to  the  class 
known  as  "  gramophones,"  although  it  might 
be  adapted  to  any  other  machines  of  similar 
character  which  emplo3'  a  flat  record-disk. 

The  main  object  of  this  invention  is  to  pro- 
vide a  simple  and  effective  means  for  sup- 
porting the  record-disk  and  its  carrying-table 
in  such  a  manner  that  it  is  capable  of  a  yield- 
ing movement  at  its  point  of  contact  with  the 
stylus  of  a  vertically-rigid  reproducer;  also, 
to  provide  means  for  rendering  the  said  record 
capable  of  a  slight  lateral  movement  and  a 
very  slight  yielding  movement  in  any  direc- 
tion, so  as  to  accommodate  any  irregularities 
or  unevenness  that  might  occur  in  the  record- 
disk. 

A  further  object  of  this  invention  is  to  pro- 
vide an  improved  means  connected  with  the 
driving  mechanism  of  the  motor  for  posi- 
tively feeding  the  pivoted  arm  carrying  the 
reproducing  mechanism  in  a  lateral  direction, 
so  that  the  stylus-point  of  said  reproducing 
mechanism  will  follow  or  accommodate  itself 
to  the  spirally-arranged  record-groove  of  the 
record-disk. 

With  these  objects  in  view  my  invention 
consists  in  the  construction,  combination,  and 
arrangement  of  parts,  such  as  will  be  herein- 
after fullj^  described,  and  pointedout  in  the 
claims  made  hereto. 

In  the  accompanying  drawings,  which  form 
a  part  of  this  specification,  Figure  1  is  a  side 
elevation  showing  the  record-carrying  table 
in  central  section  and  having  my  improved 
construction  applied  thereto.  Fig.  2  is  a  plan 
view  of  Fig.  1,  showing  the  central  i^ortiou  of 
the  turn-table  broken  away  and  the  hub  or 
boss  on  the  under  side  of  the  turn-table  illus- 
trated in  cross-section.  Fig.  3  is  a  plan  view 
illustrating  the  pivoted  arm  which  carries 


the  reproducer  and  the  mechanism  for  feed- 
ing the  same  laterally',  the  gearing  connected 
with  the  driving- shaft  of  the  motor  being  55 
illustrated  in  dotted  lines.  Fig.  4  is  a  detail 
view  of  the  rack  and  its  supporting -plate 
which  feeds  or  imparts  lateral  movement  to 
the  reproducer-supporting  arm.  Fig.  5  is  a 
detail  cross-sectional  view  through  the  slide  60 
and  rack  illustrated  in  Fig.  4.  Fig.  G  is  a  de- 
tail view  illustrating  the  boss  on  the  under 
side  of  the  turn-table,  showing  the  slot  adapt- 
ed to  engage  the  pin  on  the  driving-shaft. 
Fig.  7  is  an  enlarged  detail  section  through  the  65 
groove  or  racewaj^  for  the  balls  of  the  turn- 
table. Fig.  8  is  an  enlarged  detail  section  illus- 
trating the  disk  supporting  the  ball-bearings 
of  the  turn-table  and  the  means  for  adjusting 
.same.  Fig.  9  is  a  bottom  plan  view  of  the  70 
mechanism  illustrated  in  Fig.  8.  Fig.  10  is 
a  side  elevation  of  the  cam  mechanism  used 
for  tilting  the  record. 

In  the  drawings  I  have  illustrated  an  outer 
frame  or  casing  A,  adapted  to  inclo.se  a  spring-  75 
motor,  such  as  is  ordinarily  used  for  propel- 
ling machines  of  this  character,  and  in  the 
center  of  which  is  the  driven  shaft  or  turn- 
table spindle  B,  which  projects  a  short  dis- 
tance above  the  top  of  the  casing  A,  as  illus-  80 
trated  in  Fig.  1  of  the  drawings. 

C  designates  the  turn-table,  which  is  of  the 
usual  form  and  has  provided  on  its  under 
side  a  central  boss  or  hub  c,  the  inner  bore 
of  which  is  of  a  diameter  somewhat  lai'ger  85 
than  the  upper  end  of  the  driving-spindle  B, 
over  which  it  is  adapted  to  fit  loosely",  so  as  to 
have  plaj'  in  any  direction.  A  pin  h,  passed 
transversely  through  the  spindle  B,  project- 
ing a  short  distance  on  each  side  thereof,  90 
is  adapted  to  enter  the  seats  formed  by  the 
slots  c',  jprovided  in  the  boss  c  of  the  turn- 
table, thus  forming  a  support  and  coupling 
between  the  driving-spindle  B  and  the  said 
turn-table  C.  The  slot  c'  above  mentioned  is  95 
formed  slightly  larger  than  the  diameter  of  the 
pin  6,  so  that  the  turn-table  will  rest  loosely 
on  said  pin  and  have  a  slight  plaj'  for  the  pur- 
Ijose  hereinafter  described. 

D  designates  a  disk  provided  with  a  cen-  100 
tral  aperture  which  fits  over  the  boss  c  of  the 
turn-table  and  which  is  held  on  said  boss  by 
means  of  a  ring  or  collar  c'^,  wdiich  is  fitted  on 
the  boss  below  the  disk  D.     The  under  side 
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of  tlie  disk  D  is  reamed  out,  as  illustrated  in 
Figs.  1,  8,  and  9,  so  that  the  ring  or  collar  c~ 
can  fit  within  said  reamed -out  portion  for 
economy  of  space.  The  upper  surface  of  the 
5  disk  D  has  formed  therein  an  annular  groove 

d,  which  forms  a  racewaj^  for  a  series  of  balls 

e.  The  lower  surface  of  the  turn-table  is  also 
provided  with  an  annular  groove  d',  drawn 
from  a  radius  the  sameas  theannulargroove 

lo  cZ  and  in  which  the  upper  surface  of  the  balls 
bear.  There  is  a  slight  space  between  the 
npper  surface  of  the  disk  D  and  the  turn- 
table, and  the  ball-bearing  between  these  two 
surfaces  can  be  adjusted  by  means  of  the  col- 

15  lar  c^  which  is  adjustable  on  the  boss  c  by 
means  of  suitable  set-screws,  as  &.  If  the 
ball-bearings  e  should  be  either  too  loose  or 
too  tight,  theset-screws  c'^  which  pass  through 
the  collar  c^  and  secure  the  same  on  the  boss 

20  c,  can  be  loosened  up  and  the  said  collar  ad- 
justed either  up  or  down  on  the  boss,  which 
raises  or  lowers  the  disk  D,  and  thereby  ad- 
justs the  bearings.  The  grooves  d  and  d!  are 
of  a  slightl3^-larger  diameter  than  that  of  the 

25  balls  e,  thus  allowing  of  a  slight  latei'al  move- 
ment by  the  turn-table  and  its  record,  so  that 
the  said  record  may  accommodate  itself  to 
the  irregularities  which  occur  in  the  side 
walls  of  the  grooves  of  the  record  when  the 

30  stylus -point  is  in  engagement  with  said 
grooves. 

On  the  top  of  the  casing  A  is  secured,  by 
means  of  screws  or  otherwise,  a  half-ring  cast- 
ing E,  having  threaded  apertures  in  its  ends 

35  which  are  on  a  diametrical  line  with  the  cen- 
ter of  the  turn-table  spindle  B.  Into  these 
apertures  are  inserted  the  pivot-screws  e', 
which  are  provided  with  pointed  ends  adapt- 
ed to  enter  countersunk  openings  in  the  sides 

40  of  the  disk  D  and  form  pivots  upon  which  the 
said  disk  rocks.     Lock-nuts  e-  are  provided 
on  the  oiTter  portions  of  the  screws  e!  for  lock- 
ing the  same  after  they  are  propei-ly  adjusted. 
From  the  above  description  it  will  be  read- 

45  ily  understood  that  the  turn-table  C  and  its 

record  A'  are  capable  of  a  yielding  or  tilting 

movement  at  that  point  which  is  in  contact 

with  the  stj'lus  of  the  reproducer. 

A  radial  rod  F  is  secured  at  one  end  to  the 

50  disk  D,  at  right  angles  to  the  swinging  axis  of 
said  disk,  and  extends  out  bej^ond  the  casing 
A,  where  it  is  supijorted  and  guided  on  a 
bracket  G  and  has  connected  to  it  a  coil-spring 
(/,  which  tends  to  normally  keep  that  end  of 

55  it  down  and  the  opposite  side  of  the  record 
up  or  in  constant  contact  with  the  stylus-point 
of  the  reproducer.  A  cam-lever  g^  is  provided 
for  throwing  the  rod  F  upward  and  tilting  the 
turn-table  and  record  so  as  to  remove  the  rec- 

60  ord  from  contact  with  the  stylus.  The  con- 
struction and  operation  of  this  part  of  my  de- 
vice are  substantially^  the  same  as  that  de- 
scribed and  illustrated  in  mj'  application  for 
Letters  Patent  filed  January  3,  1899,  Serial 

65  No.  701,083,  and  is  not  to  be  claimed  in  this 
application  except  in  combination  with  the 
record -support. 


The  upper  surface  of  the  turn-table  has 
formed  in  its  center  a  screw-threaded  nipple  7^, 
adapted  to  receive  the  lock-nut  H,  by  means  70 
of  which  the  record-tablet  is  securely  held 
upon  the  turn-table. 

I  designates  the  reproducer -supporting- 
arm,  (illustrated  in  plan  in  Fig.  3  of  the  draw- 
ings,) which  is  pivoted  at  its  outer  end  to  a  75 
bracket  J.  The  construction  of  this  arm  and 
bracket  is  substantially  the  same  as  that  illus- 
trated in  my  application  before  mentioned, 
(Serial  No.  701,083,)  and  the  operation  is  sub- 
stantially the  same,  with  the  exception  that  I  80 
have  added  means  for  positively  feeding  the 
said  arm  in  a  lateral  direction,  so  that  the 
stylus-point  carried  thereb^^  raa^^  be  held  in 
and  made  to  follow  the  spiral  groove  of  the 
record  as  the  said  record  revolves.  In  order  85 
to  accomplish  this,  I  provide  a  depending  arm 
K,  secured  to  the  arm  I  (see  Fig.  3  of  the 
drawings)  and  extending  downwardly  so  as 
to  engage  a  slotted  lugn,  formed  on  the  rack- 
bar  L.  This  rack-bar  L  is  mounted  in  a  guide-  90 
plate  L',  carried  by  the  casing  A  of  the  ma- 
chine, which  is  located  near  onecorner  of  the 
said  casing,  as  illustrated.  On  the  under  side 
of  the  rack-bar  is  formed  a  dovetail,  adapted 
to  fit  and  slide  in  a  dovetail  groove  /,  formed  95 
in  the  guide-plate  L',  and  through  the  center 
of  the  said  rack-bar  is  a  longitudinal  slot  T, 
through  which  passes  tliepinZ^and  by  means 
of  which  the  sliding  movement  of  the  rack  is 
limited.  Oa  the  projecting  inneredge  of  the  loo 
bar  L  are  the  teeth  P,  adapted  to  be  engaged 
by  the  gear  M,  which  is  connected  by  suitable 
reducing-gearing  (shown  in  dotted  lines  in 
Fig.  3)  to  the  di-iving-shaft  of  the  motor. 

The  guide-plate  L'  is  pivoted  at  m,  to  the  105 
casing  A  and  is  provided  with  a  spring  vi! , 
which  bears  against  its  outer  edge  and  keeps 
the  rack-bar  in  engagement  with  the  teeth  of 
the  gear  M.  A  stop-pin  dv  is  provided  near 
the  inner  outer  end  of  the  guide-plate  to  limit  no 
its  movement  in  that  direction.  A  projection 
m'  is  formed  on  the  outer  end  of  the  rack-bar 
L,  by  means  of  which  it  can  be  thrown  out  of 
engagement  with  the  gear  M,  swinging  on  its 
pivot  ?»',  the  spring  7H^  serving  to  return  it  115 
to  normal  position  as  soon  as  the  same  is  re- 
leased by  the  operator.  On  the  rear  edge  of 
the  rack-bar  L  is  formed  a  slotted  or  bifur- 
cated projection  71,  in  which  the  depending 
arm  K  rests,  as  before  described.  120 

From  the  above  description  it  will  be  evi- 
dent that  as  the  driving-shaft  13  operates  mo- 
tion will  be  transmitted  through  the  medium 
of  the  connecting-gearing  to  the  rack-bar  L, 
the  said  connecting-gears  being  so  arranged  125 
as  to  greatly  reduce  the  speed  of  the  rack,  so 
that  it  will  travel  in  the  correct  proportion 
to  feed  the  arm  land  its  carrying  mechanism 
so  that  the  stylus-point  will  follow  the  grooves 
of  the  record  as  the  said  record  is  revolved.  130 
When  the  end  of  the  record-groove  has  been 
reached,  the  rack-bar  L  will  have  traveled  the 
distance  of  the  length  of  the  slot  Z',  the  pin  P 
serving  as  a  stop  and  limiting  the  movement 
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of  the  said  rack,  which  will  stop  the  motor. 
The  rack  can  then  be  disengaged  from  the 
gear  M  and  the  arm  I  returned  back  to  its 
starting  position. 
5  On  the  casing  A  is  a  spring-arm  o,  having 
its  upper  free  end  bent  so  as  to  extend  under 
the  turn-table  C,  and  in  this  free  end  is  se- 
cured a  teat  o',  of  leather  or  other  suitable 
material,  adapted  to  bear  against  the  under 

lo  side  of  the  turn-table  when  the  same  is  tilted 
iiway  from  contact  with  the  stylus-point  by 
the  cam-lever  g-  and  rod  F,  as  heretofore  de- 
scribed, thus  serving  as  a  brake  for  stopping 
the  machine. 

1 5  The  construction  of  tlie  boss  c  and  tlie  man- 
ner in  which  it  is  mounted  on  Ihe  spindle  13 
admit  of  the  turn-table  being  tilted  slightlj' 
in  anj^  direction,  the  play  in  the  bore  of  the 
boss  c  and  also  the  play  in  the  slot  c'  allowing 

2o  it  to  be  tilted  or  to  yield  slightlj'  in  any  direc- 
tion, as  hereinbefore  stated. 

T]i3  sound-box  and  trumpet  I  have  not  con- 
sidered necessary  to  describe  or  illustrate  in 
detail,  as  thej^  form  no  part  of  my  invention 

25  and  could  be  of  imy  of  the  well-known  con- 
structions. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

30  1.  In  a  sound  recording  and  reproducing 
machine-,  the  combination  with  the  casing  of 
a  driving-spindle,  a  record -support  loosely 
mounted  thereon  so  as  to  revolve  therewith, 
a  disk  pivotally  mounted  on  the  casing  of  the 

35  machine,  means  for  securing  the  said  disk  to 
the  record-sui^port,  and  ball-bearings  located 
between  the  said  disk  and  the  record-support, 
substantially  as  described. 

2.  In  a  sound  recording  and  reproducing 
40  machine,  the  combination  of  a  driving-spin- 
dle, a  turn-table  loosely  mounted  thereon  so 
as  to  revolve  therewith,  a  stationary  pivoted 
bearing  -  block  in  which  the  turn-table  is 
loosely  mounted,  ball-bearings  between  the 

45  upper  face  of  the  bearing-block  and  the  bot- 
tom of  the  turn-table,  and  means  for  adjust- 
ing the  said  ball  -  bearings,  substantially  as 
described. 

3.  In  a  sound  recording  and  reproducing 
50  inachine,  the  combination  of  a  driving-spin- 
dle, a  turn-table  adapted  to  support  the  rec- 
ord mounted  to  revolve  with  driving-spin- 
dle, a  stationary  bearing  -  block  pivotally 
mounted  to  the  casing  of  the  machine  and  in 

55  which  the  turn-table  is  jourualed,  ball-bear- 
ings on  the  upper  surface  of  the  bearing-block 
and  the  bottom  of  the  turn-table,  and  means 
for  tilting  the  said  bearing- block  and  holding 
it  in  its  tilted  position,  substantiall}'  as  de- 

60  scribed  and  for  the  purpose  stated. 

4.  In  a  sound  I'ecording  and  reproducing 
machine,  the  combination  with  the  driving- 
shaft,  a  turn- table  having  a  depending  boss 
adapted  to  fit  over  the  end  of  the  driving- 

65  shaft,  the  aperture  of  said  boss  being  of  larger 
diameter  than  the  driving-shaft,  slots  located 
in  the  sides  of  the  boss,  a  transverse  pin  se- 


cured to  said  shaft  adapted  to  rest  in  the  said 
slots  and  partly  support  the  turn-table,  a 
bearing-plate  pivotally  mounted  on  the  frame  70 
of  the  machine,  a  central  opening  in  said  bear- 
ing-plate into  which  the  boss  loosely  fits,  ball- 
bearings between  the  bearing-surface  of  the 
bearing-block  and  the  turn-table  and  means 
for  holding  the  said  boss  in  the  bearing-block,  75 
snbstantiallj^  as  described. 

5.  The  combination  of  the  revolving  turn- 
table spindle,  a  turn-table  loosely  mounted 
on  said  spindle  and  adapted  to  revolve  there- 
with, a  bearing-block  secured  to  the  frame  of  80 
the  machine  on  a  pivotal  axis  having  a  cen- 
tral apertui-e  adapted  to  receive  the  depend- 
ing boss  of  the  turn-table,  annular  grooves 
formed  on  the  upper  surface  of  the  bearing- 
block  and  the  lower  surface  of  the  turn-table  85 
formi  ng  a  race  wa}',  and  a  series  of  balls  adapt- 
ed to  said  racewaj',  substantiallj'as  described. 

6.  The  combination  of  4he  revolving  turn- 
table spindle, a  turn-table  provided  with  a  boss 
having  an  opening  of  larger  diameter  than  90 
the  spindle  adapted  to  fit  over  the  end  of  said 
spindle,  a  pin  passingthroughthespindleand 
engaging  slots  in  the  turn-table  boss,  a  bear- 
ing-block secured  to  the  frame  of  the  machine 
on  a  pivoted  axis,  a  central  aperture  for  said  95 
block  into  which  the  boss  is  loosely  fitted,  an- 
nular grooves  formed  on  the  upper  surface  of 
the  block  and  the  lower  surface  of  the  turn- 
table, said  grooves  being  of  a  larger  diameter 
than  the  balls,  and  a  series  of  balls  adapted  100 
to  said  grooves, substantially  as  described  and 

for  the  purpose  stated. 

7.  The  combination  of  a  rcvoluble  turn- 
table spindle,  of  a  turn-table  having  a  boss, 

c,  formed  thereon  adapted  to  loosely  fit  over  105 
the  end  of  the  spindle,  slots,  c',  formed  in 
said  boss,  a  transverse  pin,  &,  carried  by  the 
revolving  spindle  adapted  to  fit  loosely  in  the 
slots,  c',  a  bearing-block,  D,  mounted  in  piv- 
otal bearings,  e',  secured  on  the  frame  of  the  no 
machine,  grooves,  J,  provided  in  the  bearing- 
surface  of  the  block,  D,  and  grooves,  cV,  pro- 
vided on  thebearing-surface  of  the  turn-table, 
balls  e,  adapted  to  said  grooves,  and  a  collar, 
C-,  adjustably  secured  on  the  boss,  c,  substan-  115 
tially  as  described. 

8.  In  a  sound  recording  and  reproducing 
machine,  the  combination  with  a  yieldingly- 
mounted  record-disk,  of  a  laterall3''-movable 
support  carrying  the  reproducer,  a  movable  120 
rack  supported  on  the  frame  of  the  machine, 

a  connection  between  the  said  rack  and  the 
reproducer-support,  and  a  system  of  gearing 
connecting  the  said  rack  with  the  driving 
mechanism  of  the  motor,  for  laterally  feeding  125 
the  reproducer  so  that  its  stjdus-point  will 
liositively  follow  the  grooves  of  the  record, 
substantially  as  described. 

n.  In  a  sound  recording  and  reproducing 
machine,  the  combination  of  a  yieldingly-  130 
mounted  record-disk,  a  laterally-movable  re- 
liroducer,  a  pivoted  supporting-arm  for  said 
reproducer,  a  rack-bar  adapted  to  slide  in  a 
guide-plate,  a  rigid  connection  between  the 
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supporting-arm  and  the  rack-bar,  gearing 
connecting  tlie  rack-bar  with  the  driving- 
shaft  of  the  motor,  and  means  for  disengag- 
ing the  said  rack  from  its  connecting  gear- 
5  ing,  substantially  as  described. 

10.  In  a  sound  recording  and  reproducing 
machine,  a  yieldingly- mounted  record-disk, 
a  laterally -swinging  reproducer,  a  pivoted 
supporting-arm  for  said  reproducer,  a  rack- 

I  0  bar  adapted  to  slide  in  a  guide-plate,  said 
guide-plate  being  pivoted  at  one  end  to  the 
frame  of  the  machine,  a  connection  between 
the  reproducer-support  and  the  rack-bar, 
gearing  connecting   the  said  rack  with  the 

IS  driving  mechanism  of  the  machine,  and  a 
spring  for  keeping  the  said  rack  in  engage- 
ment Avith  its  iutermeshing  gear,  snbstan- 
tiall}^  as  described. 

11.  The  combination  of  the  yieldingly- 
2o  mounted  record,  a  laterally- movable  repro- 
ducer, a  pivoted  supporting-arm  for  said  re- 
producer, a  rack-bar  adapted  to  slide  in  the 
direction  of  the  movable  arm,  a  gnide-plate 
liivoted  at  one  end  to  the  casing  of  the  ma- 

25  chine  in  which  the  rack-bar  slides,  means 
limiting  the  movement  of  the  said  rack,  a 


gear  supported  on  the  casing  adapted  to  mesh 
with  the  rack-bar,  and  a  sj^stem  of  reducing- 
gear  connecting  the  above-mentioned   gear 
with  the  driving  mechanism  of  the  motor,  30 
substantially  as  described. 

12.  The  combination  of  a  yieldingly-sup- 
jiorted  record-disk,  a  laterallj-movable  re- 
producer, a  pivoted  supporting-arm,  for  said 
reproducer,  a  plate,  L',  pivoted  at  one  end  to  35 
the  casing  of  the  machine,  a  groove,  I,  pro- 
vided in  said  plate  adapted  to  receive  a  rack- 
bar,  L,  a  slot,  V,  located  in  said  rack-bar,  a 
pin,  P,  carried  by  the  plate,  L',  adapted  to 
said  slot,  a  bifurcated  projection,  n,  located  40 
on  the  smooth  edge  of  the  rack,  a  depending 
arm  connected  to  the  arm,  I,  engaging  the 
bifurcation  of  the  projection,  n,  and  gearing 
connecting  the  rack,  L,  with  the  driving-shaft 
of  the  motor,  substantially  as  described.  45 

In  witness  whereof  I  have  hereunto  set  mj" 
hand  this  25th  day  of  Februarj'-,  A.  D.  1899. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 

L.  S.  BOWEKS, 

J.  T.  Cross. 
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'Jh  (ill  irlioni  It  '.nay  concern.: 

]30  itknown  that!,  Eldridcje  R.  Johnson, 
n,  citizen  of  theirnitod  States,  and  a  resident 
of  the  c'itj'of  IMiiladolphia,  State  of  Pcnns}'!- 

-5  vania,  have  invented  certain  new  and  useful 
Improvements  in  Gramophones,  of  which  the 
following  is  a  full,  clear,  and  exact  descri[)- 
tion,  reference  being  had  to  the  accompa- 
njiiig  di-awings,  forming  part  of  this  speci- 

lo  fication. 

]>[}•  invention   relates  to  certain  improve- 
ments in  .sound  i-eeoiding  and  reproducing 
machines. 
One  object  of  the  invention  i.s  to  pi-ovidean 

(5  improved  form  of  sound-box  and  stylus-car- 
rying bar  and  to  provide  for  the  accurate  and 
delicate  adjustment  of  the  stylus-bar  with 
I'cspect  to  the  diaphragm. 
A  fui'ther  object  of  the  invention  is  to  pro- 

?.o  vide  an  ijuproved  form  of  support  for  the 
trumpet  and  to  simplify  the  construction  of 
the  same  and  the  connection  between  the 
trumpet  and  the  sound-box. 

Further  objects  of  the  iuvention  are  gen- 

^5  erally  to  simplify,  cheapen,  and  imj)rovethe 
appearance  of  the  niacliine,  as  more  fullj'  set 
forth  hereinafter. 

In  theac('ompanyingdra«ings,  Figure  !  is 
a  perspective  view  of  a  sound  recording  and 

30  reproducing  machine  constructed  in  accord- 
ance with  mj'  invention.  Fig.  -  is  a  front 
elevation  of  the  sound-box.  Fig.  3  is  a  sec- 
tional plan  view  of  tlic  same  on  the  line  3  3, 
Fig.  -.     Fig.  4  is  a  view  illustrating  a  por- 

35  t ion  of  the  sound-box  drawn  to  an  exagger- 
ated scale.  Fig.  ">  is  a  detached  perspective 
view  of  the  rear  face  of  the  sound-box.  Fig. 
f!  is  a  detached  perspcftive  view  of  the  stylus 
and  its  support.     Fig.  7  is  a  transvinse  sec- 

40  tional  view,  on  an  enlai'ged  scale,  on  the 
line  7  7,  Fig.  1.  Fig.  S  isa  similar  view  illus- 
trating a  modidcation  of  tliesti'ucture  shown 
ill  Fig.  7. 

Jieferring  now    to  the  dia wings,  I  repre- 

45  sents  thcsouud-box,  formed  oi  a  single  iiiece 
of  ca.'st  metal.  The  front  face  oC  tlie  box  is 
circular  in  form,  and  around  its  outer  eilge  is 
formed  a  circular  llaiige  /,  and  v.ithin  the 
ilange  is  a  .seat  /'  I'ortlie  lecopliiHi  of  the  dia- 

50  phragni.  The  rear  portion  of  the  box  is  en- 
lai'ged to  foim  a  channel  /',  connci'iing  with 
the    cential  opening  /'  at   the   front   fM<'('  of 


tlie  box,  but  at  a  I'ight  angle  thereto,  so  that 
the  trumpet  may  be  conveniently  attached 
to  the  box  without  the  expense  of  auxiliary  55 
elbows  or  joints  such  as  are  -ordinarily  em- 
ployed. 

The  diaphragm  /«■  is  formed  of  a  disk  of 
thin  slieet  metal  or  other  suitable    material 
and  is  confined  in  place  by  a  wax  or  gum  of  60 
slightly-elastic  nature,  which  will  permit  of 
the  vibrations  of  the  diaphragm  in  response 
to  the  undulatory  movement  of  the  stylus. 
In   fastening  the   diaphragm    in    place   the 
sound-box  is  heated  and  a 'quantity  of  wax  is  65 
placed  all  around  the  seat  /'.  The  diaphragm, 
which  is  just  a  trifle  less  in  diameter  than 
the  diameter  of  the  recess  which  it  is  to  oc- 
cupy, is  then  carefully  pressed  down  upon 
the  wax,  causing  some  portion  of  the  wax  to  70 
exude    between   the  periphery   of   the   dia- 
phragm and  the  inner  wall  of  the  flange  /,  as 
more  clearl}^  shown  in  the  exaggerated  view. 
Tlie  stylus-support  is  in  the  form  of  a  thin 
sheet  of  resilient  metal  stamped  and  bent  to  75 
form  a  strip  /,  having  its  two  ends  bent  at 
right  angles  to  the  main  body  of  the  strip. 
The  end  T,  as  shown  moi-e  clearly  in  Fig.  G, 
is  provided  with  two  outwardly -extending 
nibs  or  feet  /'•',  which  rest  against  the  center  80 
of  the  diaph]-agm  and  serve  to  insui-e  a  close 
joint  between  the  diaphragm  and  the  end  of 
the  strip,  a  wax  of  slightly-elastic  nature  be- 
ing employed  to  bind  the  two  together  and 
extending  partly  over  these  two  nibs  or  feet  85 
/-.     The  opposite  end  /'  of  the  supporting- 
strip  is  adapteil  to  a  small  recess  formed  in 
the  ])eriphei'y  of  tlie  sound-box  and  is  pro- 
vided with  an  elongated  slot  l\  through  which 
passes  a  secui'ing-serew  ///,  the  slot  permit-  90 
ting  of  the  adjustment  of  tlie  strip  to  any  de- 
sired position  and  insuring  the  proper  con- 
tact between  the  end  /'  of  the  strip  and  the 
diaphragm  /,•.     On  the  strip  /  is  secured  a 
boss  n,  having  a  transversely-disposed  open-  95 
ing  for  the  reception  of  the  stylus  »',  of  the 
u.sujil  characlei-,   the  stylus   being   held    in 
j  projier  position  b}"  a  set-screw  /r. 
j      In  the  I'ecording  or  reproducing  of  sound- 
'  wa^os  the  5;iyUis  su;)in)rtiiig  strip  /  is  so  ad-  100 
j  justed  tiial.  the  ei;<l  ''  of  the  strip  will  be  in 
I  jierfect  coutiic'  wilii  the  diaphragm,  and  as 
the  latLci'  is  moved    under  the  impulse  of 
I  sound  \va\es  or  as  tho  stylus  is  movcil  in  the 
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reproduction  of  recorded  sound-waves  llie 
strip  will  bend  to  and  fro  at  the  juncture  of 
llie  {lorlious  /  P  of  the  strip  or  at  a  point  be- 
tween there  and  the  edge  of  the  flange  /. 
5  "i'lio  trumpet  R  is  provided  at  its  smaller 
end  with  an  annular  ring  r,  from  which  pro- 
jects a  small  circular  flange  r',  adapted  to 
<Miter  the  opening  /  in  the  sound  -  box,  and 
thus  serving  as  a  means  of  firmly  connecting 

lo  the  trumpet  to  (he  sound-box.  About,  mid- 
way between  the  ends  of  the  trumpet  the  lat- 
ter is  provided  with  a  diametral  tube  s, 
through  wliich  extends  a  rod  t,  secured  to  or 
forming  part  of  a  supporting-bar  f,  the  lower 

15  end  of  which  is  adapted  to  a  recess  or  orifice 
in  a  bracket  V,  projecting  from  the  base  A. 
The  upper  portion  of  the  bar  /'  is  cui-ved  to 
conform  to  the  contour  of  the  trumpet  and 
at-its  juncture  wit,h  the  rod  t  is  provided 

2o  witli  a  sh()\ilder  (/,  between  whicli  and  the 
face  of  tlie  trumpet  is  placed  a  washer  v',  of 
rubber  or  other  yielding  material.  At  the 
opposite  end  of  the  rod  /'  is  a  nut  v,  and  be- 
tween this  and  the  face  of  the  trumpet  is  a 

25  sirriilar  washer  r'.  )>y  sup[)orting  the  trum- 
pet in  this  manner  the  usual  bi-acke(s  are 
avoided  and  the  appearance  of  the  instru- 
meiit  materially  improved. 

In  the  modified  structure  shown  in   Fig.  8 

30  tlio  tube  s  is  soldered  or  otherwise  secured 
10  the  bottom  of  the  trumpet;  but  otherwise 
tiie  connection  with  the  suppoiting-post  /'  is 
llie  same  as  that  described  witli  reference  to 
Fig.  7. 

35  When  the  instrument  is  not  in  use  or  the 
record-disks  are  being  cliaiiged,  the  sound- 
box and  trumpet  are  turned,  with  the  sup- 
porting-post t'  as  a  pivot,  until  they  rest  upon 
.•I  support  !j,  formed  of  a  strip  of  wire  having 

40  its  upper  end  bent  to  conform  to  the  contour 
of  the  sound-box. 

Having  thus  described  my  invention,  what 
I  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

45  1.  The  combination  of  the  sound-box,  I, 
havinga  circular  flange,  /,  and  a  diaphragm- 
seat,  /',  of  the  diaphragm,  Ic,  of  a  diameter 
less  than  tlie  diameter  of  the  inner  wall  of 
the  flange,  i,  and  a  quantity' of  wax  between 

50  the  periphery  of  the  diaphragm  and  its  seat 
for  holding  the  same  to  the  sound-box,  sub- 
stantiallj'  as  specified. 

2.  The  combination  of  the  sound-box,  I, 
liavingan  annular  recess,  ?',  for  the  reception 

55  of  the  diaphragm,  a  diaphragm,  k,  of  a  diam- 
eter less  than  the  inner  wall  of  the  recess,  and 
au  adhesive  plastic  material  inserted  in  the 
shoulder  formed  by  the  recess,  i',  extending 
between  the  periphery  of  the  diaphragm  and 

60  the  inner  wall  of  the  recess  and  slightly  over- 
lapping the  front  edge  of  said  diaphragm  for 
securing  the  same  in  position,  substantially 
as  described. 

3.  The  combination  of  the  sound-box,  I, 
65  having  an  annular  recess,  i',  for  the  reception 

of  a  disipliragm,  a  diaphragm,  I:,  of  a  diame- 


ter less  than  the  inner  wall  of  the  recess,  a 
wax  or  other  clastic  cement  inserted  back  of 
the  diaphragm  around  the  periphery  thereof, 
and  extending  between  the  edge  of  said  dia-  70 
phragin  and  the  inner  wall  of  the  recess  and 
slightly  overlap  the  front  face  of  the  dia- 
phragm, substantially  as  shown  and  de- 
scribed. 

4.  Tiie  combination  of  the  sound-box,  a  di-  75 
aphragm  secured  thereto,  a  stylus,  a  st^dus- 
supporting  bar  comprising  a  thin  resilient 
strip  of  metal  having  one  end  bent  at  an  an- 
gle for  contact  with  the  diaphragm  and  its 
other  end  bentand  connected  to  the  periphery  80 
of  the  sound-bo.x,  and  means  for  adjusting 
this  end  of  the  strip  for  insuring  the  proper 
contact  of  the  opposite  end  of  the  strip  with 
the  diaphragm,  substantially  as  described. 

5.  The  combination  of  the  sound-box,  adi-  85 
aphragm  secured  thereto,  a  stylus,  and  a  sty- 
lus-supporting strip,  1,  having  one  of  its  ends 
bent  at  a  right  angle  to  the  length  of  the  strip 
and  provided  with  projecting  nibs  or  feet,  Z*, 
forcontact  with  the  diaphragm,  snbstantiallj'  90 
as  specified. 

G.  A  stylus-support  comprising  a  strip  of 
thin  sheet  metal  iiaving  its  opposite  ends  bent 
at  a  right  angle  to  the  length  of  thostiip,  onn 
of  such  ends  being  provi  led  with  an  elon-  95 
gated  slot  for  connection  with  a  support  and 
the  opposite  end  having  projecting  nibs  or 
feet  for  contact  with  a  diaphragm,  substan- 
tially as  specified. 

7.  Thecoinbination  wiili  the  sound-box  and   100 
diaphragm  of  the  stylus-support,  I,  having  its 
opposite  ends   bent  at  right  angles  to  the 
length  of  the  support  and  connected  respec- 
tively to  the  diaphragm  and  to  the  sound-box, 

a  boss,  n,  secured  to  the  support  and  recessed  105 
for  the  reception  of  a  stylus,  and  a  set  screw, 
n^,  for  holding  the  stylus  in   position,  sub- 
stantially as  specified. 

8.  The  combination  with  the  sound-box,  of 

a  trumpet  secured  thereto,  a  transverselj'-ar-  1 10 
ranged  tube  secured  to  said  trumpet,  a  sup- 
porting-bar having  its  upper  end  bent  and 
extending  tlirough  said  tube,  and  means  for 
securing  the  upper  end  of  the  supporting-bar 
in  the  transverse  tube,  substantially  as  de-  115 
scribed. 

y.  The  combination  of  the  trumpet,  a  trans- 
verse tube,  s,  secured  to  or  formed  integral 
therewith,  a  snpporting-bar,  /',  havinga  rod, 
t,  secured  to  or  formed  integral  therewith  and  1 20 
extending  through  said  tube,  a  nut,  v,  on  the 
outer  threaded  end  of  said  rod  and  washers 
of  jielding  material  arranged  in  contact  with 
the  opposite  sides  of  the  trumpet,  substan- 
tially as  specified.  1 25 

In  witness  whereof  I  have  hereunto  set  my 
hand  this  2d  day  of  February,  A.  D.  1898. 

ELDRIDGE  R.  JOHNSON. 

Witnesses: 

FUANIC   D,  OJllAIT.AM, 
HOHAt'K.  PET'l'lT. 
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To  all  lohom,  it  may  concern: 

Be  it  known  that  I,  William  Hart,  a  citi- 
zen of.  the  United  States,  residing  at  Kirks- 
ville,  in  the  county  of  Adair  and  State  of  Mis- 
5  souri,  have  invented  a  new  and  usefnl  Grapho- 
phone-Reproducer,  of  which  the  following  is 
a  specification. 

This  invention  relates  to  graphophones,  and 
more  particularly^  to  the  reproducers  thereof; 

lo  and  it  has  for  one  object  to  provide  a  stylus- 
carrying  arm  which  has  such  a  connection 
with  the  diaphragm-supporting  frame  as  will 
permit  of  universal  movement  of  the  stylus 
to  enable  it  to  be  accurately  seated  upon  the 

15  record,  a  further  object  of  the  invention  being 
to  jirovide  a  construction  which  in  conform- 
ing with  delicacy  to  the  undulations  of  the 
record  will  intensify  the  volume  and  distinct- 
ness of  the  sound. 

20  In  the  drawings  forming  a  portion  of  this 
specification,  and  in  which  similar  numerals 
of  reference  designate  corresponding  parts  in 
the  several  views.  Figure  1  is  a  longitudinal 
section  of  portions  of  a  reproducer  and  of  the 

25  stylus-arm,  showing  the  location  and  arrange- 
ment of  the  latter,  the  stjius  and  adjacent 
portions  being  in  elevation.  Fig.  2  is  a  bot- 
tom plan  view  of  the  stjius-arm,  showing  its 
connection  with  the  bracket  through  the  nie- 

30  dium  of  which  it  is  attached  to  the  frame. 

Fig.  3  is  a  side  elevation  showing  the  piv^otal 

connection  of  the  tubular  frame-carrying  arm. 

Referring  now  to  the  drawings,  5  represents 

a  sound-box,  of  usual  construction,  and  in 

35  which  is  mounted  a  diaphragm  G,  adapted  to 
operate  in  connection  with  a  stj^lus  7,  w'hich 
transmits  vibrations  thereto,  to  reproduce 
sounds  recorded  upon  a  record  8,  having  the 
usual  mechanism  for  rotating.     The  stylus  7 

40  is  movably  supported  centrallj^  of  the  dia- 
phragm G  through  the  medium  of  an  arm  9. 
The  outer  end  of  the  arm  9  is  curved  in  the 
direction  of  the  frame  5  and  is  tapered  to  a 
point,  as  shown  at  10,  to  enter  a  recess  or  slot 

45  11  in  the  frame  5,  and  which  slot  is  disposed 
in  radial  alinement  with  the  diaphragm.  The 
slot  11  i.s  curvilinear  in  cross-section,  thus  to 
permit  the  displacement  of  the  end  of  the  arm 
9  therefrom  under  e.Kcessive  lateral  pressure, 

50  also  to  permit  the  readj^  seating  of  the  end  of 
the  arm  9  in  radial  alinement  with  the  dia- 


phragm to  bring  the  stylus  7  into  axial  aline- 
ment with  the  diaphragm  and  readj^  for  en- 
gagement with  the  record. 

Fixed  to  or  formed  integral  with  the  frame  55 
5  are  parallel  ears  1 2  and  13,  connecting  which 
is  a  pin  14,  having  a  peripheral  groove  15, 
preferably  semicircular  in  cross-section,  and 
in  which  lies  the  pin  IG,  which  is  fixed  to  the 
arm  9  adjacent  to  its  outer  tapered  end.    Thus  60 
if  the  pin  IG  be  held  in  engagement  with  the 
peripheral  groove  15  the  arm  9  may  be  moved, 
with  the  stj'lus  7,  in  the  direction  of  the  dia- 
phragm G  to  lift  the  tapei'ed  end  10  from  the 
groove  11,  and  when  the  tapered  end  is  thus  65 
lifted  the  arm  9  maj'have  a  lateral  swinging 
motion,  and,  furthermore,  the  inner  end  of 
the  arm,  and  therewith  the  stylus,  may  be 
moved  in  a  circular  orbit. 

In  order  to  hold  the  pin  16  in  engagement  70 
with  the  groove  15,  a  spring-plate  18  is  fixed 
to  the  arm  9  and  has  its  outer  end  curved  in- 
wardly and  then  outwardly  to  form  a  shoul- 
der 19,  which  lies  against  and  exerts  pressure 
upon  a  second  pin  20,  connected  with  the  ears  75 
12  and  13.     The  shoulder  19  is  in  slidable 
contact  with  the  pin  20,  and  as  the  arm  9  is 
rocked  from  side  to  side  the  spring  18,  includ- 
ing the  shoulder,  has  a  yielding  motion  and 
tends  to  return  the  arm  to  the  position  shown  80 
in  Fig.  2.    Thus  it  will  be  seen  that  when  the 
reproducer  is  out  of  engagement  with  the 
record  the  stylus  uvAy  be  accurately  alined 
with  the  axis  of  the  diaphragm  an  I  that  it  may 
bo  engagec*  while  in  this  condition  with  the  85 
record,  also  that  as  soon  as  the  stylus  engages 
the  record  in  its  tendencj'  to  support  the 
weight  of  the  reproducer  the  stylus,  together 
with  the  arm,  will  be  moved  in  the  direction 
of  the  diaphragm  G,  the  parts  of  the  apparatus  90 
being  so  proportioned  that  when  the  stylus 
has  engaged  the  diajihragm  the  tapered  end 
10  of  the  stj'lus-arm  will  be  raised  from  the 
groove  11,  and  thus  the  stylus  may  have  a 
movement  longitudinally  of  the  record  in  ad-  95 
ditiou  to  and  independent  of  that  movement 
contributed  hy  the  feed  mechanism  of  the 
reproducer.     Hence  the  stylus  may  readilj* 
adapt  itself  to  all  variations  in  location  of 
the  impression  upon  the  record  longitudinally  100 
of  the  latter,  and  the  result  will  be  an  accu- 
rate I'eproduction.    Also  the  tendency  of  the 
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spring  18  to  move  the  end  10  of  the  stylus- 
arm  in  the  direction  of  the  slot  or  groove  11 
exerts  a  yieldable  pressure  of  the  stylus  upon 
the  record,  and  thus  eliminates  the  noises  and 
S  other  objectionable  results  incident  to  the 
failure  of  the  stylus  to  accurately  follow  the 
undulations  of  the  record. 

It  will  of  course  be  understood  that  in  prac- 
tice the  ears  12  and  13  may  be  formed  upon 

lo  a  bracket,  which  is  fixed  to  the  frame  of  the 
reproducer,  or  that  the  ears  may  be  formed 
integral  with  the  frame,  and  that  the  specific 
construction  shown  and  described  maj^  be 
otherwise  varied  without  departing  from  the 

15  spirit  of  the  invention. 

In  Fig.  3  of  the  drawings  there  is  shown  the 
means  for  holding  the  sound-box  yjeldably  in 
a  position  to  maintain  engagement  of  the 
stylus  with  the  I'ecord  to  assist  the  action  of 

20  gravity.  In  this  figure  of  the  drawings,25  rep- 
resents the  fixed  cylindrical  element  of  the 
usual  pivotal  connection,  through  which  and 
the  adjacent  end  of  the  sound-box-carrying 
arm  there  is  passed  a  pivot  screw  or  bolt  2. 

25  A  spring-wire  27  has  a  hook  at  one  end,  en- 
gaging a  projection  28  upon  the  face  of  the 
fixed  element,  from  which  pin  the  wire  is 
looped  around  the  adjacent  end  of  the  pivot- 
bolt,  and  has  a  hook  upon  its  opposite  end 

30  engaging  the  pin  29  upon  the  box-carrying 
arm  30.  A  similar  arrangement  is  provided 
at  the  opposite  side  of  the  connection,  the 
tension  of  the  spring  being  such  as  to  tend  to 
rotate  the  arm  iipon  its  pivot,  and  thus  hold 

35  the  diaphragm  adjacent  the  record  and  main- 
tain yieldable  engagement  of  the  stylus  with 
the  record. 

While  in  the  drawings  there  is  shown  a 
spring-wire,  it  will  of  course  be  understood 

40  tiiat  any  other  specific  form  and  arrangement 
of  spring  for  the  purpose  may  be  employed. 
Ilaving  thus  described  the  invention,  what 
is  claimed  is — 

1.  In  a  graphophone-reproducer,  the  com- 

45  bination  with  a  sound-box  and  a  diaphragm, 
of  ears  carried  by  the  frame,  a  groove  inter- 
mediate the  ears,  a  stylus-carrj'ingarin  adapt- 
ed to  enter  said  groove  to  aline  with  a  radius 
of  the  diaphragm,  a  pin  carried  bv  the  arm, 

50  a  pin  supported  by  the  ears  and  having  a  pe- 
ripheral groove  adapted  to  receive  the  pin  in 


the  arm,  and  means  for  jaeldably  holding  said 
pin  in  the  groove. 

2.  In  a  graphophone-reproducer,  the  com- 
bination with  a  sound-box  and  a  diaphragm,  55 
of  ears  carried  by  the  frame,  a  groove  inter- 
mediate the  ears,  a  stylus-carrying  arm  adapt- 
ed to  lie  in  said  groove  and  to  be  held  there- 
by in  a  predetermined  position,  a  pin  carried 
by  the  ears  and  having  a  peripheral  groove,  60 
a  pin  carried  bj^  the  arm  and  adapted  to  rock- 
ingly  engage  said  groove  and  to  move  therein 
peripherally  of  the  pin  in  the  ears,  a  second 
pin  connected  with  the  ears,  and  a  spring  car- 
ried by  the  arm  and  engaging  the  last-named  65 
pin  to  hold  the  pin  and  groove  in  mutual  en- 
gagement. 

3.  In  a  graphophone,  the  combination  with 
a  record  and  a  reproducer  comprising  a  dia- 
phragm, a  sound'box  including  a  sound-tube,  70 
and  a  stylus  in  operative  relation  to  the  dia- 
phragm, of  a  support  for  the  box  having  piv- 
otal connection  with  the  sound-tube  thereof, 

a  pin  carried  by  the  sound-tube,  a  pin  carried 
by  the  support,  and  a  spring  engaging  the  75 
said  pins  and  laaving  a  loop  encircling  the 
pivotal  connection,  said  wire  being  adapted 
to  hold  the  box  yieldably  in  the  direction  of 
the  record. 

4.  In  a  graphophone,  the  combination  with  80 
a  sound-box  having  a  diaphragm,  of  a  stylus- 
carrying  arm   having  universal  connection 
with  the  box  and  adapted  to  hold  the  stylus 

in  engagement  with  the  record,  a  projection 
upon  the  arm,  and  a  groove  in  the  box  adapt-  85 
ed  to  receive  the  projection  and  hold  the  arm 
against  universal  movement  when  the  stylus 
is  disengaged  from  the  record. 

5.  The  combination  with  a  sound-box  hav- 
ing a  diaphragm,  of  a  stylus -carrying  arm  90 
having  a  universal  connection  with  a  sound- 
box, and  means  for  holding  the  arm  yieldably 
against  universal  movement  when  its  stylus 

is  disengaged  fi'ora  the  record. 

In  testimony  that  I  claim  the  foregoing  as  95 
my  own  I  have  hereto  affixed  mj^  signature  in 
the  presence  of  two  witnesses. 


WILLIAM  HART. 


Witnesses: 

.ToHN  M.  Davis, 
N.  Anspauch. 
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To  all  ivliom  it  may  concAm: 

Be  it  known  that  I,  Floyd  W.  Weaver,  a 
citizen  of  the  United  States  of  America,  and 
a  re,sident  of  Philadelphia,  in  the  county  of 
5  Philadelphia,  State  of  Penns^'lvania,  have  in- 
vented certain  new  and  useful  Improvements 
in  Sound-Amplifying  Horns  for  Sound-Repro- 
ducing Machines,  of  which  the  following  is  a 
specification. 

lo  My  invention  relates  to  new  and  iiseful 
improvements  in  sound-amplifyiug horns  for 
graphophones  or  sound  -  reprod^icing  ma- 
chines; and  it  consists  in  a  particularconstruc- 
tion  and  arrangement  of  the  horn  and  in 

15  means  for  supporting  and  guiding  the  same, 

as  will  be  hereinafter  more  particularly  set 

out. 

Referring  to  the  accompanj-ing  drawings, 

I       Figure  1  represents  a  perspective  view  of  a 

20  sound-reproducing  machine  having  an  am- 
plifying-horn  constructed  and  arranged  in 
accordance  with  my  invention.  Fig.  2  illus- 
trates a  detached  side  elevation  of  the  horn, 
and  Fig.  3  shows  a  cross-section  on  the  line 

25  3  3  of  Fig.  2. 

Referring  to  the  reference-letters  of  the 
drawings,  A  represents  the  body  of  an  ordi- 
nary sound  recording  and  reproducing  in- 
strument. 

30  B  is  the  rotatable  record ;  C,  the  sound-box ; 
D,  the  mechanism  for  feeding  the  sound-box, 
and  E  is  the  sound-amplif^'ing  horn.  The 
horn  E  is  designed  with  a  view  to  producing 
great  clearness  and  strength  of  tone,  and 

35  hence  is  connected  directly  to  the  sound-box, 
thus  eliminating  the  use  of  flexible  joints  or 
rnbber  connections  which  have  a  tendency  to 
cause  much  trouble  and  annoyance  as  well 
as  mar  the  character  of  tone  of  the  instru- 

40  ment. 

In  carrying  out  my  invention  I  form  the 
horn  in  the  shape  of  a  long  taper.ed  cylinder 
or  cone  E',  a  bell  E^,  and  a  looped  portion  E^, 
which  latter  is  provided  with  a  metallic  coup- 

45  ling  E*,  adapted  to  engage  a  stem  e^,  project- 
ing from  the  sound-box  of  the  sound-repro- 
ducing machine.  By  making  the  horn  of  this 
shape  it  is  capable  of  giving  a  greater  volume 
of  tone,  is  rendered  more  compact,  andisen- 

50  tirely  out  of  the  way  of  the  person  operating 
the  machine,  and  as  the  horn  is  coupled  di- 
rectly to  the  machine  by  a  metallic  coupling 


a  much  stronger  reproduction  of  the  record 
is  obtained. 

Atornear  the  center  of  gravit^'of  tliehorn  is  .,5 
monnted  a  grooved  roller  F,  supported  in  the 
bearings/,  whicii  are  secured  to  the  horn. 
Directly  below  the  roller  and  supported  from 
the  bed-plate  of  the  sound-reproducing  ma- 
chine is  a  track  G,  which  receives  nearly  if  60 
not  quite  the  fentire  weight  of  the  horn  and 
forms  a  smooth  bearing  and  guiding  surface 
for  the  same  as  the  horn  is  carried  backward 
and  forward  by  the  feeding  mechanism  of 
the  sound-reproducing  machine.  65 

It  will  be  understood  that  I  do  not  limit 
myself  to  the  exact  construction  shown  and 
described  in  this  specification,  except  where 
the  same  is  specifically  pointed  out  in  the 
claims,  asother  modifications  of  raj'invention  70 
may  be  made  without  departing  from  the 
scope  thereof. 

Having  described  my  invention,  what  I 
claim,  and  -desire  to  secure  by  Letters  Patent, 

is—  75 

1.  A  sound-amplifying  horn  comprising  a 
conical  body  portion  having  a  flaring  poi'tion 
or  bell  at  one  end,  and  a  loop  formed  at  the 
opposite  end,  and  a  roller  mounted  upon  said 
horn  adapted  to  support  and  guide  the  same.  cSo 

2.  A  sound-amplifying  horn  comprising  a 
conical  body  portion  provided  at  one  end 
with  a  loop-shaped  portion  of  gradually-de- 
creasing diameter,  and  at  the  opposite  end 
with  an  extended  opefiing  or  bell  and  means  8^ 
as  a  roller  secured  to  the  horn  for  support- 
ing and  carrying  the  same  substantially  as 
specified. 

3.  A  sound-amplifying  horn  comprising  a 
conical  bod}'^  terminating  at  one  end  in  a  loop  90 
and  at  the  other  end  an  extended  opening  or 
bell,  a  downwardly-curved  coupling  at  the 
terminus  of  the  looped  portion  and  a  sup- 
porting-roller secured  to  the  body  portior^  of 
the  horn,  95 

4.  In  combination  with  a  sound-reproducing 
machine,  a  track  mounted  thereon,  a  horn 
arranged  above  the  machine,  and  a  roller  on 
the  horn  adapted  to  said  track. 

5.  In  combination  w'ith  a  sound-reproduc-   100 
ing  machine  or  graphophone,  a  rail  or  track 
mounted  thereon,  a  horn  arranged  above  the 
machine,  having  at  one  end  an  extended 
opening  or  bell  and  at  the  opposite  end  a   • 
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gradqallj'-decreasing  portion  in  the  form  of 
a  loop,  tbe  terminus  of  which  is  downwardly 
eiirVed  and  adapted  to  engage  the  sound-box 
of  the  machine,  and  a  roller  mounted  on  the 
horn  about  midway  between  its  ends  and 
adapted  to  the  rail  or  track  substantially  as 
specified. 


Signed  by  me  at  Philadelphia,  Pennsyl- 
vauia,  this  IGth  day  of  August,  1899. 

FLOYD  W.  WEAVER. 

Witnesses: 

Walter  C.  Pusey, 
David  S.  Williams. 
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To  all  lahoiiv  it  may  conceriv: 

Be  it  known  that  I,  William  T.  Shields, 
a  citizen  of  the  United  States,  residing  at  Al- 
toona,  in  the  county  of  Blaiv  and  State  of 
5  Pennsylvania,  have  invented  a  new  and  use- 
ful Casing  for  Graphophones,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  graphophones  in 
general,  and  more  particulai'ly  to  the  repro- 

lo  ducing  portions  thereof;  and  it  has  for  its  ob- 
ject to  provide  a  proteeting-casing  for  the  rec- 
ord and  reproducer  which  will  entirely  ex- 
elude  exterior  noises  and  will  thus  prevent 
air  vibrations  due  to  exterior  causes  from  act- 

15  ing  against  the  diaphragm  of  the  reproducer, 
and  thus  modifying  the  sounds  which  emanate 
from  the  reproducer.  It  has  been  found  that 
the  squeaking  and  whistling  noises  that  are 
given  forth  by  the  reproducer  are  due  to  ex- 

20  terior  causes,  such  as  the  vibrations  set  up 
by  the  feeding  mechanism  and  other  parts  of 
tlie  phonogi*aph  or  graphophone,  and  that 
these  vibrations  can  be  overcome  by  incas- 
ing the  record  and  reproducer. 

25  In  the  drawings  forming  a  portion  of  this 
specification,  and  in  which  like  numerals  of 
reference  indicate  similar  parts  in  the  sev- 
eral views.  Figure  1  is  a  perspective  view  show- 
ing the  casing  and  the  slide  therein,  which  is 

30  employed  where  the  records  are  weak.  Fig. 
2  is  a  transverse  section  taken  through  a 
graphophone  equipped  with  a  casing  of  the 
l^resent  invention  and  showing  the  relative 
positions  of  the  record  and  reproducer,  the 

35  casing,  and  the  operating  mechanism,  repre- 
sented hy  the  feed-screw.  Fig.  .3  is  a  per- 
spective view  showing  the  casing  in  its  open 
position  and  ready  for  application  to  the 
graphophone. 

40  Referring  now  to  the  drawings,  5  repre- 
sents the  base-board  of  a  common  form  of 
graphophone,  upon  which  is  mounted  the 
usual  graphophone  mechanism,  which  in- 
cludes a  record-receiving  core  G,  with  which 

45  is  engaged  a  record  7,  the  core  6  being  ro- 
tated in  the  usual  manner,  the  rotating  mech- 
anism being  not  shown. 

The  feed  mechanism  for  the  reproducer  com- 
prises a  feed-screw  9,  which  is  journaled  in 

50  standards,  of  which  one  is  shown  at  10,  this 
feed-sei'ew  being  positioned  adjacent  the  rec- 
ord and  separated  therefrom  by  a  slight  in- 


terspace, as  shown.  The  reproducer  has  a 
supporting-arm  11,  provided  with  a  nut  12  at 
its  lower  end,  which  engages  the  threads  of  55 
the  feed-screw,  and  from  the  upper  end  of  the 
arm  the  sound-tube  13  extends  in  a  direction 
to  supxjort  the  diaphragm  of  the  reproducer 
in  a  position  for  its  stylus  14  to  engage  the 
record,  this  part  of  the  apparatus  shown  be-  60 
ing  common  to  graphophones  and  forming  no 
part  of  the  present  invention. 

The  sound-excluding  casing  consists  of  a 
base  poilion  15,  from  one  side  edge  of  which 
there  extends  upwardly  a  wall  IG,  the  lower  65 
portion  of  which  is  bent  outwardly  into  arc 
shape  to  conform  to   the  curvature  of  the 
record  7  when  the  casing  is  in  place  and  the 
upper  portion  of  which  wall  is  flat,  as  shown 
at  17.     Longitudinally  of  the  portion  17  of  70 
the  wall  there  is  formed  a  slot  18,  and  at  the 
upper  and  lower  edges  of  the  slot  there  are 
formed   grooved   beads  19  and  20,  each  of 
which  in  the  present  instance  consists  of  a 
strip  of  metal  bent  into  U  shape,  the  slots  75 
of  the  beads  being  disposed   toward  each 
other  to  receive  a  strip  21  of  mica,  which  is 
slidably  engaged  with  the  beads  and  is  mov- 
able loosely  therein.  An  opening  23  is  formed 
in  the  mica  midway  of  its  ends,  this  strip  and  80 
hole  being  for  a  ^lurpose  which  will  be  pres- 
ently explained. 

The  back  25  and  sides  of  the  casing  are 
formed  in  one  piece,  as  shown,  the  sides  be- 
ing indicated  at  2G  and  27,  and  the  lower  edge  85 
of  the  back  is  hinged  to  the  rear  edge  of  the 
base  15,  so  that  the  back  and  sides  of  the 
casing  and  the  top,  which  is  carried  thereby, 
may  be  moved  readily  into  or  out  of  cooper- 
ative relation  to  the  front  and  base.  90 

A  frame  28  is  secured  to  the  upper  edges 
of  the  back  and  sides,  which  frame  has  its 
inner  edge  grooved,  as  shown  in  Fig.  2,  and 
in  this  groove  is  engaged  a  sheet  of  mica  30, 
which  acts  to  complete  the  iuelosure  of  the  95 
casing  and  at  the  same  time  to  permit,  in- 
spection of  the  iuelosure  of  the  casing  with- 
out removing  the  easing.  This  frame  28  has 
a  downwardly-extending  finger  31  at  its  front 
edge,  and  in  the  rear  thereof  and  parallel  100 
therewith  is  a  second  fi.nger  32,  which  is  car- 
ried by  a  transverse  rail,  which  connects  tlie 
front  edges  of  the  sides  and  upon  which  the 
frame  28  rests  at  its  forward  portion.     These 
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fingers  are  so  positioned  that  when  the  easing 
is  closed  they  will  lie  on  opposite  sides  of  the 
upper  edge  of  the  front  of  the  casing,  and 
being  of  spring  metal  will  clamp  the  latter  to 
J  hold  the  parts  in  their  proper  correlative  po- 
sitions. As  shown  in  the  drawings,  one  end 
27  of  the  casing  is  unbroken  and  rests  against 
the  base  when  the  casing  is  closed,  while  the 
end  26  is  cut  away,  so  that  it  will  take  over 

lo  the  recoi'd- rotating  mechanism. 

In  the  application  of  the  casing  to  the 
graphophone  the  easing  is  opened  to  the  po- 
sition shown  in  Fig.  3  of  the  drawings  and 
is  slipped  with  the  base  thereof  under  the 

15  record  and  with  the  front  passing  between 
the  record  and  the  feed-screw,  so  that  the 
screw  will  lie  above  the  curvature  of  the 
front  of  the  casing.  When  the  casing  has 
been  pushed  sufficiently  far,  the  back,  with 

2o  the  sides  and  top,  is  moved  on  its  hinges  so 
that  they  will  assume  the  positions  shown 
in  Figs.  2  and  1,  at  which  time  the  record  is 
entirely  inclosed.  Before  swinging  up  the 
back,  however,  the  sound-tube  of  the  repre- 
ss ducer  is  passed  outwardly  through  the  open- 
ing 23  and  is  engaged  with  its  supporting- 
bracket  and  with  the  stylus  in  engagement 
with  the  record.  If  the  mechanism  be  then 
operated,  the  reproducer  will  move  longitu- 

30  dinally  of  the  record  in  the  usual  manner 
and  will  carry  the  mica  slide  with  it,  the 
slide  acting  to  keep  the  front  of  the  casing 
closed  at  all  times,  so  that  exterior  vibrations 
are  excluded  from   the  casing,  and   at   the 

35  same  time  the  vibrations  within  the  casing 
are  retained  and  are  brought  to  act  directly 
upon  the  diaphragm,  with  the  result  that  the 
sounds  which  emanate  from  the  machine  are 
not   only  clearer  and   free   from   confusing 

40  noises,  but  are  much  louder. 

In  practice  mica  strips  or  slides  of  differ- 
ent lengths  may  be  used,  and  thus  by  using 
a  strip  which  only  partly  closes  the  slot  in 
the  front  of  the  casing  some  of  the  energy  of 

45  vibration  may  be  allowed  to  escape,  so  that 
the  sounds  given  out  through  the  sound-tube 
will  not  be  so  loud  as  when  the  casing  is  en- 
tirely closed.  Furthermore,  it  will  be  un- 
derstood that  while  in  the  present  instance  I 

50  have  used  tin  and  mica  in  the  construction 
of  the  casing  other  suitable  materials  may 
be  used,  and  any  proportions  m  ay  be  observed 


in  the  manufacture  of  the  easing  to  adapt  it 
to  special  conditions.  Furthermore,  the  slot 
through  which  the  sound-tube  operates  may  55 
be  different! J'  positioned  to  correspond  to  the 
different  arrangements  of  the  tubes  on  vari- 
ous machines.  Likewise  various  other  modi- 
fications may  be  used  without  departing  from 
the  spirit  «f  the  invention.  60 

What  is  claimed  is — 

1.  A  graphophone  having  a  casing  inclos- 
ing the  record  and  reproducer  and  excluding 
the  feeding  mechanism  of  the  machine. 

2.  A  casing  for  graphophones  formed  to  in-  65 
close  the  record  and  reproducer  and  exclude 
the  feeding  mechanism  of  the  machine. 

3.  A  graphophone  having  a  casing  inclos- 
ing the  record  and  reproducer  and  excluding 
the  feeding  mechanism,  said  casing  lying  with  70 
a  wall  thereof  between  the  record  and  the 
feed-screw. 

4.  A  casing  for  graphophones  adapted  to 
inclose  the  record  and  reproducer  and  to  lie 
with  a  wall  thereof  between  the  record  and  75 
the  feed  mechanism,  said  wall  having  a  slot 

to  receive  the  sound-tube  of  the  reproducer 
and  permit  feeding  of  the  reproducer. 

5.  A  casing  for  graphophones  adapted  to 
inclose  the  record  and  reproducer  and  to  lie  80 
with  a  wall  thereof  between  the  record  and 
the  feeding  mechanism,  said  wall  having  a 
slot  to  receive  the  sound-tube  of  the  repro- 
ducer and  permit  feeding  of  the  reproducer, 
and  a  slide  movably  connected  with  the  cas-  85 
ing  at  the  edges  of  the  slot  and  adapted  for 
engagement  with  the  sound-tube  for  move- 
ment therewith. 

6.  A  casing  for  graphophones  adapted  to 
inclose  the  record  and  reproducer  and  to  lie  90 
with  a  wall  thereof  between  the  record  and 
the  feeding  mechanism,  said  wall  having  a 
slot  and  guideway  at  the  edges  of  the  slot, 
and  a  slide  engaged  with  the  guideway  for 
covering  the  slot,  said  slide  having  an  open-  95 
ing  to  receive  and  fit  the  sound-tube. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in 
the  presence  of  two  witnesses. 

WILLIAM  T.  SHIELDS. 

Witnesses: 

Harry  II.  Hollander, 
G.  D.  Riley. 
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To  all  whom  it  mmj  concern: 

Be  it  known  that  I,  John  W.  Collins,  a 
citizenof  the  United  States,  residing  at  Wash- 
ington, in  the  District  of  Columbia,  have  in- 
5  vented  certain  new  and  useful  Improvements 
in  Receptacles  for  Phonograph-Records;  and 
I  do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 
such  as  will  enable  others  skilled  in  the  art  to 

lo  which  it  appertains  to  make  and  use  the  same. 
My  present  invention  relates  to  improve- 
ments in  receptacles  or  holders  for  phono- 
graph-records, one  object  being  to  provide 
an  inclosing  case  whereby  the  record  will  be 

IS  protected  from  damage  by  abrasion  or  other 
causes  during  transportation , storage, or  while , 
removing  it  for  use. 

A  further  object  of  said  invention  is  to  ob- 
viate the  usual  handling  of  the  record.and  to 

2o  provide  means  whereby  the  same  may  be 
readily  fitted  upon  the  cylinder  of  the  phono- 
graph or  other  similar  machine  and  as  easily 
removed  therefrom  without  its  coming  in  con- 
tact with  the  hands. 

25       To  the  above  ends  my  invention  consists  of 

the  novel  details  of  construction  and  general 

arrangement  of  parts,  as  will  be  hereinafter 

fuUydescribed,  and  pointed o\it  in  the  claims. 

In  the  accompanying  drawings.  Figure  1 

30  represents  a  side  elevation  of  my  improved 
receptacle  in  a  closed  position ;  Fig.  2,  a  simi- 
lar view  with  the  top  lid  removed  and  the  in- 
closing case  sprung  open  for  the  removal  of 
the  record ;  Fig.  3,  a  vertical  longitudinal  sec- 

35  tion  of  the  same  and  the  record,  showing  man- 
ner of  adjusting  the  record  upon  the  cylin- 
der of  the  phonograph;  Fig.  4,  a  transverse 
section  of  the  main  body  of  the  receptacle  or 
holder,  and  Fig.  5  a  detail  view  showing  the 

40  receptacle  with  perforated  sides. 

Similar  letters  of  reference  indicate  like 

parts  in  the  several  figures  of  the  drawings. 

It  may  be  observed  that  heretofore  it  has 

been  customary  in  packing  or  storing  records 

45  to  first  wrap  or  inclose  each  record  in  a  sheet 
of  cotton-batting  prior  to  placing  the  same  in 
an  inclosing  tube  or  box,  and  in  the  operation 
of  removing  the  said  record  for  use  it  is  nec- 
essary to  spread  or  extend  two  fingers  of  the 

50  liand  into  the  same  to  withdraw  it  from  the 
box,  while  with  the  other  hand  the  eovei'ing 


of  cotton-batting  is  removed  from  the  record 
prior  to  placing  it  in  position  upon  the  ma- 
chine. This  constant  handling  of  the  record 
is  objectionable  in  many  respects,  and  par-  55 
ticularly  in  that  it  is  liable  to  fall  and  break 
by  accident  or  carelessness,  as  also  the  li?,- 
bilitj'  of  particles  of  cotton-batting  or  foreign 
substances  adhering  to  the  surface  of  the 
record.  These  objections  are  obviated  bj' my  60 
improved  construction,  as  well  as  the  danger 
of  breaking  or  marring  a  record  by  striking 
the  end  against  a  hard  surface  common  to  the 
manner  of  packing  heretofore  employed. 

In   carrying  out  my  invention  the   main  65 
body  of  my  improved  receptacle  is  composed 
of  an   open   tube  or  cylinder  A,  preferablj' 
formed  of  thin"  sheet  metal,  having  an  open- 
ing B  upon  one  side  extending  from  the  top 
to  the  bottom,  the  edges  of  which  are  adapt-  70 
ed  to   close  or  abut  one  upon  the  other  by 
compressing  said  tube  or  cylinder.     The  cir- 
cumference of  the  said  tube  or  cylinder  is 
such  that  when  in  a  closed  position  it  fits 
snugly  upon  the  record  D,  thereby  retaining  75 
the   same  rigidly  in  place,  and  said  tube  is 
held  closed  through  the  medium  of  the  over- 
lapping edges  of  the  upper  and  lower  lids  or 
caps  C  C.     The  lower  lid  or  cap  C  is  provided 
with  a  central  opening  E  for  adjusting  the  80 
receptacle  and  its  record  uj^on  the  pins  of  a 
receiving  box  or  cabinet;  but  when  the  recep- 
tacle is  to  be  used  for  transporting  or  stor- 
ing the  records  the  opening  E  in  said  lid  or 
cap  is  adapted  to  be  closed  by  a  perforated  85 
disk  E'.     The  upper  lid  or  cap  C  is  al.so suit- 
ably perforated  and  provided  with  a  space 
for  marking  the  name  of  the  record  thereon. 

The  inner  surface  of  the  tube  or  receptacle 
A  is  provided  with  a  lining  F  of  canton-flan-  90 
nel  or  other  soft  yielding  material  to  prevent 
abrasion  of  the  exterior  surface  of  the  record. 

As  already  stated,  the  upper  and  lower  lids 
or  covers  of  the  tube  or  receptacle  A  are  per- 
forated to  lirovide  suitable  ventilation  of  the  95 
record,  and,  if  desired  this  matter  of  ventila- 
tion may  be  further  enhanced  by  perforating 
the  main  wall  of  the  tube  or  receptacle  proper, 
as  showu  in  Fig.  5. 

The  construction  of  my  invention  belugas  100 
above  described,  it  will  be  observed  that  when 
the  record  is  to  be  used  the  upper  lid  or  cover 
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C  of  the  receptacle  is  removed,  thei^ebj'  al- 
lowing the  edges  of  the  opening  B  in  said  re- 
ceptacle to  spring  apart  to  release  the  record, 
which  may  then  be  adjusted  in  position  upon 
5  the  spindle  or  cj'linder  G  of  the  phonograph 
and  the  receptacle  slipped  therefrom,  leaving 
the  record  in  place  for  operation.  To  remove 
the  record,  the  I'eceptacle  A  is  slipped  in 
place  thereon  and,  being  slightly  compressed 

lo  by  the  hand,  grasps  the  record  and  allows  the 
same  to  be  readilj'  removed  from  the  machine, 
and  the  lid  or  cover  C  being  adjusted  in  po- 
sition the  record  is  securely  held  in  place 
within  the  receptacle. 

15  Having  thus  described  my  invention,  I 
claim  as  new  and  useful — 

1.  A  receptacle  for  phonograph-records, 
consisting  of  the  compressible  tube  or  cylin- 
der A,  provided  with  a  soft  elastic  lining  F, 


and  with  the  lids  or  covers  C,C',  substantially  zo 
as  specified. 

2.  A  receptacle   for   phonograph-records, 
consisting  of  the  compressible  tube  or  cj'lin- 
der  A,  provided  with  a  soft  elastic  lining  F, 
and  the  perforated  lids  or  covers  C,  C,  sub-  25 
stantially  as  specified. 

3.  A   receptacle   for   phonograph-records, 
consisting  of  the  compressible  tube  or  cyl- 
inder A,  provided  with  the  perforated  lids  or 
covers  C,C',  the  lower  lid  being  provided  with  30 
a  central  opening  E  adapted  to  receive  a  disk 

E'  substantially  as  specified. 

In  testimony  whereof  I  afiix  013^  signature 
in  presence  of  two  witnesses. 

JOHN  W.  COLLINS. 
Witnesses: 

Thomas  D.  Collins, 
Parker  H.  Sweet,  Jr. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  651,843,  dated  Jvme  19, 1900. 

Application  filed  June  9, 1899.    Serial  No,  719,947,    (No  model.) 


To  all  ivhom  it  may  concern: 

Be  it  known  that  I,  Emilb  Ceasak  Ge- 
NEUX,  a  citizen  of  the  United  States,  resid- 
ing at  Jeanerette,  in  the  parish  of  Iberia  and 
State  of  Louisiana,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs  or 
Gramophones  or  Graphophones;  and  I  do  de- 
clare the  following  to  be  a  full,  clear,  and  ex- 
act description  of  the  invention,  such  as  will 
enable  others  skilled  in  the  art  to  which  it 
appertains  to  make  and  use  the  same,  refer- 
ence being  had  to  the  accompanying  draw^ 
ings,  and  to  the  letters  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 
tion. 

My  invention  has  for  its  object  to  prevent 
the  sound  from  acquiring  a  metallic  ring  as 
it  strikes  the  horn  just  before  it  passes  into 
the  phonograph  or  graphophone,  as  this  pre- 
vents an  imitation  of  the  human  voice.  I  ac- 
complish this  by  using  a  tube  with  a  cen- 
trally-perforated diaphragm  and  made  of  ma- 
terial which  is  a  bad  conductor  of  sound. 
Cork  and  rubber  diaphragms  have  been  here- 

25  tofore  employed  to  deaden  or  decrease  the 
volume  of  sound,  as  shown  and  described  in 
United  States  Patent  No.  534,543  of  the  year 
1895;  but  they  would  not  prevent  the  sound- 
waves from  striking  the  xnetallic  horn  just 

30  before  going  into  the  phonograph  or  grapho- 
phone. 


Figure  1  of  the  drawings  represents  a  pho- 
nograph with  my  invention  applied;  Fig.  2, 
a  perspective  view  of  my  ventrologuOj  and 
Fig.  3  a  detail  view  of  the  diaphragm.  35 

In  the  drawings,  A  represents  the  phono- 
graph, B  the  horn,  and  ah  c  the  ventrologue. 
The  ventrologue  consists  of  the  conical  tube 
a,  which  fits  snugly  within  the  small  end  of 
the  horn  B  and  contains  across  the  middle  40 
a  diaphragm  &,  with  the  central  aperture  c, 
the  diaphragm  made  of  a  material  which  is  a 
non-conductor  of  sound.  If  my  ventrologue 
is  applied  to  a  fifty-six-inch  horn,  a.  person 
can  place  his  head  within  the  horn  without  45 
being  inconvenienced  by  the  metallic  sound, 
whereas  without  it  the  ear  is  very  much  af- 
fected. A  person  who  is  nearly  deaf  can  put 
his  head  in  the  horn  and  hear  with  great  clear- 
ness. 50 

What  I  claim  as  new  is^- 

As  an  attachment  for  talking-machines,the 
apertured  diaphragm  &  arranged  within  the 
tube  a,  the  whole  adapted  to  be  placed  with- 
in a  sound-passage  for  the  purpose  set  forth.  55 

In  testimony  whereof  I  have  affixed  my  sig- 
nature in  presence  of  two  witnesses. 

EMILE  CEASAR  GENEUX. 

Witnesses : 

Chas.  B.  Lloyd, 
A.  F.  Petitfils. 
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SPECIFICATION  forming  part  of  Letters  Patent  No.  651,904,  dated  June  19,  1900. 

Application  filed  April  21, 1899.    Serial  No.  713,984,    (No  model,) 


To  all  whom  it  may  concern: 

Be  it  known  tliat  I,  Louis  P.  Valiquet,  a 
citizen  of  the  United  States  of  America,  and 
a  resident  of  New  York  city,  county  of  New 
5  York,  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Gramo- 
phone-Motors,  of  which  the  following  is  a 
specification. 
My  invention  relates  to  mechanical  move- 
to  ments  and  spring-motors,  and  is  more  spe- 
cifically designed  to  produce  an  improved 
compact  noiseless  spring-motor  for  rotating 
the  sound-record  on  a  gramophone,  the  said 
motor  being  so  designed  that  it  can  be  wound 

15  up  withoutstoppingthe  mechanism.  The  in- 
vention also  includes  certain  improvements 
in  the  mechanism  of  the  gramophone  cooper- 
ating with  said  motor. 

The  preferred  form  of  apparatus  embody- 

20  ing  my  invention  is  illustrated  in  the  accom- 
panying five  sheets  of  drawings,  in  which — 
Figure  1  is  a  side  elevation  of  a  gramo- 
phone containing  my  motor  and  embodying 
my  improvements.     Fig.  2  is  a  vertical  sec- 

25  tion  at  right  angles  to  the  plane  of  Fig.  1, 
showing  the  mechanism  within  the  casing. 
Fig.  3  is  a  similar  section  taken  through  the 
center  of  the  mechanism  itself.  Fig.  4  is  a 
bottom  view  of  the  toj)  plate  and  mechanism 

30  carried  thereby.  E'ig.  5  is  a  detail  plan  view 
of  the  record-carrying  table.  Fig.  G  is  a  de- 
tail of  the  locking-pawl. 

Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 

35  The  motor-casing  and  base  of  the  gramo- 
phone is  in  the  form  of  any  convenient  box  1. 
From  the  top  plate  of  this  casing  is  supported 
the  usual  projecting  arm  2,  which  in  its  outer 
end  has  a  vertical  bearing  for  the  pivot  3, 

40  upon  which  is  mounted  any  convenient  form 
of  pivot-piece  4  and  the  supporting-spring 
5.  The  swinging  arm  6  is  hinged  to  the  pivot- 
piece  4  by  the  horizontal  i^ivoted  shaft  7  and 
carries  any  convenient  form  of  support  8  for 

45  the  horn  9,  which  extends  from  the  sound- 
box 10  on  the  end  of  the  arm  6,  said  sound- 
box having  the  reproducing-stylus  11,  engag- 
ing with  the  undulatory  groove  of  the  sound- 
record  14.     This  sound-record  is  supported 

50  on  a  revolving  table  13  of  the  same  general 
form  as  now  in  use,  said  table  being  carried 
by  a  vertical  rotating  shaft  12,  which  is  also 


a  centering-shaft  for  the  sound-record  14, 
having  its  upper  end  preferably  tapered  to 
a  point,  as  shown.  Any  convenient  form  of  55 
brake  15  cooperates  with  said  rotating  table, 
the  form  which  I  have  illustrated  in  Figs.  1 
and  2  being  operated  by  the  eccentric  lever  15^. 

Instead  of  covering  the  entire  upper  face 
of  the  table  13  with  a  laj^er  of  baize  cloth  or  60 
similar  frictional  material,  as  is  customary, 
and  eraplojnng  a  thumb-screw  on  the  shaft     .' 
12  to  hold  the  record  down  on  the  table  I  sim- 
ply employ  a  narrow  annular  strip  16  of  baize 
or  other  frictional  material  and  di.spense  with  65 
the  ordinary  thumb-sci-ew. 

While  the  body  of  the  casing  1  may  pref- 
erably'' be  made  of  wood,  the  top  plate  17  is 
formed  of  metal,  and  this  plate  carries  the 
entire  mechanism  of  the  record-rotating  mo-  70 
tor.  From  this  plate  project  any  suitable 
number  of  studs  18  18,  which  in  the  preferred 
construction  support  the  bed-plate  19  for  the 
mechanism  of  the  motor,  said  bed-plate  being 
parallel  to  the  top  plate  17.  Journaled  in  one  75 
or  both  of  these  plates  is  the  rotating  sleeve 
20,  within  which  is  journaled  the  previously- 
described  shaft  12,  which  projects  through 
both  said  plates  17  and  19.  To  the  exterior 
of  the  sleeve  20  is  fastened  one  end  of  the  80 
spiral  spring  21,  the  other  and  outer  end  of 
said  spring  being  attached  to  the  inclosing 
drum  22.  The  plate  23  is  fastened  to  the 
lower  face  of  said  drum  and  preferably  forms 
the  inclosing  lower  wall  of  said  drum,  and  in  85 
the  projecting  portion  of  said  plate  or  other 
rigid  projecting  flange  of  the  drum  22  I  form 
a  circular  series  of  perforations  24.  A  star- 
wheel  25,  at  right  angles  to  said  plate  23,  has 
projecting  teeth  which  enter  said  perfora-  90 
tions  24  and  engage  the  perforated  flange  of 
the  drum  formed  by  the  plate  23.  This  star- 
wheel  25  is  mounted  on  the  winding-shaft  20, 
which  is  journaled  in  rigid  projections  from 
the  top  plate  17,  and  the  winding-crank  27  is  95 
adapted  to  engage  said  winding-shaft,  but  to 
be  detachable  therefrom  at  will,  by  means  of 
the  pin  or  projection  28  in  the  shaft  26  and 
the  engaging  notch  29  therefor  in  the  end  of 
the  sleeve  of  the  crank  27.  This  engaging  ico 
notch  29  has  an  engaging  edge  29-^,  pai'allel  to 
the  axis  of  the  sleeve,  and  preferably  ter- 
minates at  its  inner  end  in  the  semicircular 
recess  29''.     The  other  side  has  a  helical  dis- 
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charging  edge  29^  A  loekiug-pawl  30  of  any 
convenient  sliape  is  pivoted  to  a  suitable  pro- 
jection from  the  top  plate  17  and  engages  the 
star-wheel  25  of  the  winding  mechanism  to 
5  prevent  the  backward  rotation  of  the  same. 
This  pawl  has  a  pin  31,  engaging  a  slotted 
arm  32,  mounted  on  the  shaft  26  and  kept  in 
frietional  contact  with  the  said  shaft  or  some 
projection  thereon  by  means  of  the  spiral 

lo  spring  33  or  equivalent  means. 

The  washer  or  collar  31  forms  a  bearing  for 
the  lower  face  of  the  spring-drnm  and  keeps 
the  same  at  a  proper  distance  from  and  par- 
allel to  the  bed-plate  19.     The  gear-wheel  35 

15  is  fastened  to  the  lower  end  of  the  sleeve  20 
(said  sleeve  projecting  through  the  bed-plate 
19  for  this  purpose)  by  means  of  the  set-screw 
or  other  eqiiivalent  means,  as  shown.  This 
gear-wheel  35  meshes  with  the  pinion  36, 

20  which  is  rigidl3'  connected  to  a  gear-wheel  37, 
both  rotating  freely'  and  in  unison  on  the  stud- 
shaft  38.  The  gear-wheel  37  meshes  with  the 
pinion  39,  fastened  to  the  veitieal  rotating 
shaft  12  by  any  convenient  means,  such  as 

.25  the  sleeve  40  and  key  41.  This  sleeve  40  also 
carries  the  worm-gear  42,  which  meshes  with 
the  worm  43  of  high  pitch,  formed  on  shaft 
44,  journaled  in  projections  18''  IS''  from  the 
main  frame,  said  shaft  being  in  a  plane  at 

30  right  angles  to  the  vertical  rotating  shaft 
12.  Preferablj^  I  make  this  worm  43  double- 
threaded  to  insure  smoothr'ess  of  action.  On 
the  other  end  of  the  shaft  44  is  loosely  mount- 
ed the  axially-sliding  friction-plate  45,  at- 

35  tached  to  a  collar  on  said  shaft  by  means 
of  the  spring-strips  46  46,  which  carry  the 
ordinary  governor-weights  47  47.  This  fric- 
tion-plate 45  cooperates  with  the  brake-lever 
48,  which  I  preferably  make  in  the  form  of 

40  a  bell-crank,  the  other  arm  being  perforated 
at  48="  to  permit  the  passage  of  a  screw-shaft 
49  therethrough.  This  brake  -  lever  is  piv- 
oted to  the  main  frame  at  50.  The  screw- 
shaft  49  carries  the  stop  51  at  its  lower  end, 

45  and  the  spiral  spring  52,  which  is  alwaj-s  un- 
der compression,  holds  the  sleeved  arm  48="  of 
the  brake -lever  and  the  screw  -  shaft  49, 
which  engages  therewith,  down.  The  sleeve 
on  the  end  of  the  arm  48='  is  internally  thread- 

50  ed  and  loosel}^  meshes  with  the  thread  on  the 
shaft  49,  so  that  bj^  turning  said  shaft  49 
through  the  agency  of  the  thumb-screw  53  or 
equivalent  device  the  position  of  the  brake- 
arm  can  be  adjusted.     The  stop  51  limits  the 

55  downward  motion  of  the  sleeved  arm  IS''  and 

so  establishes  a  li  m  i  t  of  speed  for  the  go  vernor. 

The  mode  of  operation  of  my  invention  is 

as  follows:  The  winding-crank  27  being  in 

position  and  the  brake  15  engaging  the  ro- 

60  tatiug  table  13,  the  machine  can  be  wound  up 
by  turning  the  crank  from  left  to  right  in  the 
direction  of  the  hands  of  a  watch,  the  engag- 
ing edge  29^  or  recess  29^  of  the  notch  in  the 
crank-sleeve  bearing  against  the  j)in  or  pro- 

65  jection  28  and  winding -shaft  26.  This  of 
course  rotates  the  star-wheel  25  and  tends  to 
turn  the  frietional  arm  32  in  the  same  direc- 


tion and  does  turn  said  arm  far  enough  to 
lift  the  locking-pawl  30  out  of  engagement 
with  the  star-wheel  by  means  of  the  pin  31  70 
engaging  the  slot  in  said  frietional  arm  32. 
Of  course  further  rotation  of  the  frietional 
arm  32  is  prevented,and  it  mei'ely  slips  around 
on  the  winding -shaft.  The  star- wheel  25 
noislessly  engages  the  circular  line  of  per-  75 
forations  24  in  the  plate  23  and  rotates  the 
same,  together  with  the  spring-drum  22,  there- 
by winding  up  the  spring  21,  contained  there- 
in. When  the  operator  desires  to  stop  wind- 
ing, he  merely  reverses  the  motion  of  the  80 
crank  and  the  same  disengages  itself  from 
the  winding-shaft  by  reason  of  the  helical  dis- 
charging edge  29'  of  the  notch  29  coming  in 
contact  with  the  pin  or  projection  28  on  the 
winding  -  shaft.  Backward  rotation  of  the  85 
winding-shaft  is  prevented,  of  course,  by  rea- 
son of  the  fact  that  the  slightest  backward 
turn  canses  the  friction-arm  32  to  travel  with 
it  far  enough  to  bring  the  locking-pawl  30  into 
engagement  with  the  star-wheel  25.  90 

Whenever  the  brake  15  is  taken  off,  the 
motor  will  begin  to  run  b3M'eason  of  the  fact 
that  the  spring  21  will  cause  the  sleeve  20  to 
slowlj^  rotate,  and  this  will  cause  the  gear- 
wheel 35  to  rotate  at  the  same  rate.  This  95 
motion  is  transmitted  through  the  pinion  36 
and  gear-wheel  37  back  to  the  pinion  39  on 
the  vertical  rotating  shaft  12,  causing  the 
same  to  rotate  at  a  much  higher  rate  of  speed 
and  carrying  with  it  the  table  13  and  record  100 
14,  resting  thereon.  This  shaft  12  is  of  course 
fastened  to  the  table  13  by  means  of  a  pro- 
jecting boss  on  said  table,  as  shown,  or  oth- 
erwise. Said  boss  runs  on  ball-bearings  54 
in  the  upper  end  of  the  sleeve  20,  thereby  105 
forming  a  supporting-bearing  for  the  shaft 
12  and  all  mechanism  carried  thereby.  With 
the  shaft  12  rotates  the  worm-gear  42,  and 
this  causes  the  high-speed  worm  43  to  rotate 
the  governor-shaft  44.  By  the  phrase  "  high-  no 
speed"  or  "high -pitch"  worm  I  mean  a 
worm  the  pitch  angle  of  whose  thread  to  the 
axis  of  the  worm  is  great  enough  to  enable 
motion  to  be  transmitted  from  the  worm- 
gear  to  the  worm  as  well  as  from  the  worm  115 
to  the  worm-gear,  it  being  a  well-known  fact 
that  in  the  more  ordinary  forms  of  low-pitch 
gearing  motion  can  only  be  transmitted  from 
the  worm  to  the  worm-gear,  any  attempt  to 
run  the  gearing  backward  resulting  in  a  120 
locking  of  the  mechanism  through  the  fric- 
tion created.  The  centrifugal  action  of  the 
governor-weights  47  pulls  out  the  springs  46, 
thereby  drawing  the  axially-sliding  friction- 
plate  45  toward  and  into  frietional  contact  125 
with  the  brake  48.  This  brake  can  be  ad- 
justed bj"  means  of  the  thumb-screw  53,  as 
before  described,  and  thus  the  speed  of  the 
governor  adjusted. 

It  is  evident  that  when  the  winding-gear  is  130 
at  rest  it  is  a  means  for  holding  the  spring- 
drum  22   rigid  with  reference  to  the   main 
frame;  but  it  is  also  evident  that  said  wind- 
ing-gear can  be  operated  to  further  wind  up 
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the  spring  even  while  the  motor  mechanism 
is  in  operation.  The  apparatus  thus  con- 
stitutes what  is  called  a  "  continuous-wind- 
ing motor." 
5  The  sound  -  record  14  is  centered  by  the 
shaft  12  passing  through  the  center  of  the 
table  13,  and  by  reason  of  the  fact  that  the 
frictional  material  16  is  arranged  in  annu- 
lar form  in  the  shape  of  a  narrow  strip  about 

lo  the  outer  circumference  of  the  table  close 
contact  is  insured  between  the  outer  cir- 
cumference of  the  record  and  said  fric- 
tional material,  and  the  friction  so  created, 
operating  at  or  near   the  circumference  of 

15  the  record, where  the  resistance  of  the  stylus 
is  itself  applied, exerts  sufficient  force  to  turn 
the  record  against  the  resistance  afforded  by 
the  stylus  11  without  the  use  of  any  thumb- 
screw or  other  means  for  forcing  the  record 

20  down  upon  the  table  than  the  weight  of  said 
record  and  the  downward  pressure  of  the 
stylus  thereon. 

When  the  reproducer  is  swung  to  one  side 
to  put  in  a  new  needle  or  to  put  a  new  record 

25  on   the  machine,  the  supporting -spring    5 
holds  the  arm  G  up  and  prevents  the  repro- 
ducer from  dropping  on  the  table  and  being 
injured. 
The  advantages  of  my  invention,  in  addi- 

30  tion  to  those  above  referred  to,  are  the  neat- 
ness and  compactness  of  the  motor  mechan- 
ism, which  is  all  carried  by  the  top  plale  17 
of  the  motor-casing,  so  that  by  removing  said 
top  plate  the  entire  mechanism  is  taken  with 

JS  it  and  exposed  to  view  for  inspection,  oiling, 
or  repair.  The  driving  mechanism,  winding 
mechanism,  and  governor  mechanism  are  all 
noiseless  in  their  action  and  do  not  require 
the  exact  cutting  of  as  many  gear-teeth  as  is 

|o  the  case  with  ordinary  clockwork,  the  worm- 
gear  on  the  governor  taking  the  place  of  the 
usual  train  of  several  gear-wheels  and  the 
winding-gearing  operating  without  the  rat- 
tling of  the  ordinary  ratchet.    The  advantage 

^5  of  the  continuous-winding  feature  of  my  in- 
vention lies  in  the  fact  that  where  the  motor 
runs  down  in  the  middle  of  the  reproduction 
of  a  record  it  can  be  wound  up  again  without 
stopping  the   mechanism,  while  in  the  ordi- 

)0  nary  form  of  motor  the  winding  up  thereof 
immediately  takes  the  power  off  the  rotating 
shaft  and  stops  the  action  of  the  motor  dur- 
ing the  operation  of  winding. 

It  is  evident,  of  course,  that  various  changes 

55  could  be  made  in  the  details  of  the  apparatus 
disclosed  without  departing  from  the  sj^irit 
and  scope  of  my  invention  so  long  as  the  rela- 
tive arrangement  of  parts  shown  in  the  draw- 
ings or  the  general  principle  of  operation 

60  described  in  the  specification  is  preserved. 
Thus,  for  instance,  it  is  immaterial  which  of 
the  two  elements  connected  by  the  spring  21 
operates  to  drive  the  rotating  shaft  so  long 
as  the  other  can  be  held  rigid  with  reference 

65  to  the  main  frame.  Other  forms  of  winding- 
gear  might  be  substituted  for  that  shown, 
other  forms  of  governor  might  be  employed, 


the  intermediate  gearing  between  the  sleeve 
20  and  the  shaft  12  might  be  modified  in 
many  ways,  the  form  of  spring-drum  might  70 
be  changed,  and  various  of  the  novel  sub- 
combinations of  elements  described  might  be 
used  with  other  apparatus  and  for  other  pur- 
poses than  those  specified;  but  all  these  I 
consider  changes  of  form  and  not  of  sub-  75 
stance  and  still  within  the  scope  of  my  inven- 
tion. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is —  80 

1.  In  a  mechanical  motor  the  combination 
of  the  motor-casing,  the  top  plate  removably 
attached  to  said  casing,  the  frame  supported 
from  the  under  side  of  said  plate,  the  sleeve 
journaled  in  said  frame,  the  rotating  vertical  85 
driving-shaft  journaled  in  the  sleeve,  extend- 
ing therethrough  and  projecting  through  the 
top  plate,  the  turn- table  carried  by  said  shaft, 
the  gear-wheel  on  the  sleeve,  the  pinion  on 
the  shaft,  intermediate  gearing  from  said  90 
gear-wheel  to  said  pinion  supported  on  the 
frame,  the  drum  journaled  on  the  sleeve,  the 
spiral  spring  in  said  drum  having  one  end  fas- 
tened to  the  drum  and  the  other  to  the  sleeve, 
and  the  winding-gear  mounted  in  the  frame  95 
and  directly  connected  to  the  drum. 

2.  In  a  mechanical  motor  the  combination 
of  the  motor-casing,  the  top  plate  removably 
attached  to  said  casing,  the  frame  supported 
from  the  under  side  of  said  plate,  the  sleeve  100 
journaled  in  said  frame,  the  rotating  vertical 
driving-shaft  journaled  in  the  sleeve,  extend- 
ing therethrough  and  projecting  through  the 
top  plate,  the  turn-table  carried  by  said  shaft, 

the  gear-wheel  on  the  sleeve,  the  pinion  on  105 
the  shaft,  intermediate  geainng  from  said 
gear-wheel  to  said  pinion  supported  on  the 
frame,  the  drum  journaled  on  the  sleeve,  the 
spiral  spring  in  said  drum  having  one  end  fas- 
tened to  the  drum  and  the  other  to  the  sleeve,  no 
and  the  winding-gear  mounted  in  the  frame 
and  directly  connected  to  the  drum,  together 
with  the  worm-wheel  on  the  rotating  driving- 
shaft,  the  governor  and  the  shaft  for  said  gov- 
ernor provided  with  a  worm-gear  meshing  115 
with  the  worm-wheel,  all  said  governor  parts 
and  shaft  being  also  journaled  in  the  frame. 

3.  In  a  gramophone  the  combination  of  the 
vertical  pivot-bearing  for  the  swinging  arm 
supported  on  a  projection  from  the  gramo-  120 
phone-base,  a  pivot-piece  journaled  in  said 
pivot-bearing,  a  swinging  arm  hinged  to  said 
pivot-piece  on  a  horizontal  axis,  and  the  sup- 
porting-spring projecting  from  said  pivot- 
piece  and  adapted  to  engage  and  support  the  1 25 
swinging  arm  when  the  reproducer  is  not  sup- 
ported by  the  sound-record. 

Signed  by  me  at  New  York  city,  New  York, 
this  18th  day  of  April,  1899. 

LOUIS  P.  VALIQUET. 

Witnesses: 

A.  Parker-Smith, 
Lilian  Foster. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Louis  P.  Valiquet,  a 
citizen  of  the  United  States  of  America,  and  a 
resident  of  New  York  city,  county  of  New 
5  York,  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Inter- 
mittent Feeds  for  Talking-Machines,  of  which 
the  following  is  a  specification. 
Mj'  invention  relates  to  talking-machines 

10  in  general,  and  morespecifleally  consists  of  an 
improved  construction  of  talking-machine  de- 
signed to  emploj'  sound-records  in  the  shape 
of  a  flat  disk. 

The  preferred  form  of  apparatus  embod}-- 

15  ing  my  invention  is  shown  in  the  accompany- 
ing two  sheets  of  drawings,  in  which — 

Figxire  1  is  a  side  elevation  and  partial  see- 
t  ion  of  the  complete  talking-machine.  Fig.  2 
is  an  end  elevation  and  partial  section  on  line 

20  2  2  of  Fig.  \.     Fig.  3  is  a  detail  of  the  eccen- 
tric and  pitman  cooperating  therewith  to  pro- 
duce the  reciprocating  action,  and  Fig.  4  is  a 
detail  of  a  modification. 
Throughout  the  drawings  like  reference- 

25  figures  refer  to  like  parts. 

The  casing  1,  forming  the  base  of  the  ma- 
chine, contains  a  spring-motor  or  record-ro- 
tating apparatus  driven  bj"  a  spring  concealed 
in  the  drum  22.     The  mechanism  produces 

30  regular  rotation  of  the  shaft  12  and  sqbstan- 
tiailj- conforms  to  the  construction  described 
and  illustrated  in  my  pendingapplication.  Se- 
rial No.  713,984,  filed  April  21,  1S99.  It  will 
not  therefore  be  farther  described. 

35  The  table  13,  supported  by  the  shaft  12  and 
rotated  thereby,  is  designed  to  carry  a  flat- 
disk-shaped  sound-record  14.  The  sound-box 
10  is  of  the  usual  construction,  the  reproduc- 
ing-stylus  11  cooperating  with  the  groove  in 

40  the  sound  -  record.  The  reproducer  sound- 
box is  carried  on  the  end  of  the  horn  9,  which 
is  supported  by  the  swinging  link  8,  pivoted 
at  its  center  to  the  under  side  of  the  horn  9 
and  having  outwardly-extending  pivots  7  at 

45  its  extremities.  These  pivots  7  fit  into  the 
slots  G  in  the  upper  ends  of  the  U-shaped  up- 
wardlj'-extendingforko.  This  fork  is  mount- 
ed on  the  sliding  carriage  4,  which  slides  to 
and  from  the  record  on  a  line  passing  through 

50  theaxisof  shaft  12,  being  guided  bj' the  guide- 
rod  3,  which  is  fastened  to  tlie  upper  bed- 


plate of  the  motor.     A  parallel  rod  2  serves 
as  a  rest  for  the  other  side  of  the  carriage  4, 
and  the  cross-piece  55  connects  the  outer 
ends  of  these  rods  2  and  3.     A  reciprocating  55 
ratchet-rod  56  is  guided  in  this  cross-piece  55 
and  in  the  lug  57,  formed  on  the  bed-plate  of 
the  motor.     This  ratchet -rod  has  a  down- 
wardly-extending portion  58  at  right  angles 
to  its  main  poition,  and  this  extension  58  60 
passes  down  through  a  slot  59  in  the  bed-plate 
of  the  motor.     Upon  the  lower  end  of  this  ex- 
tension is  pivoted  the  eccentric-rod  or  pitman 
GO,  which  cooperates  with  the  eccentric  Gl, 
formed  on  the  hub  of  the  gear  37  of  the  mo-  65 
tor  or  rigidly  connected  thereto. 

Pivoted  on  the  under  side  of  the  carriage  4 
is  the  pawl  C2,  adapted  to  normally  fall  into 
engagement  with  the  ratchet  5G.  The  car- 
riage 4,  however,  has  an  extension  4^,  by  70 
which  it  may  be  swung  up  on  the  guide-rod  3 
as  a  center,  so  as  to  remove  the  pawl  G2  from 
engagement  with  the  ratchet.  The  horizon- 
tally-extending lower  lug  4*'  prevents  the  car- 
riage from  being  tipped  too  far  by  striking  75 
tlie  under  side  of  the  rod  2.  An  upright  65 
maj'  be  attached  to  the  carriage  for  the  pur- 
jDose  of  supporting  the  horn  and  sound-box 
when  the  carriage  is  tipped  up  to  be  slid  back. 
This  upright  is  of  such  length  that  when  the  80 
carriage  is  down  in  its  operative  position  the 
upright  does  not  reach  the  horn,  but  the  same 
is  supported  at  its  smaller  end  solely  by  the 
reproducing-stj'lus  resting  on  the  record. 

In  the  modification  shown  in  Fig.  4theplun-  85 
ger  63,  which  is  normally  held  up  by  the  spiral 
spring  64,  will,  when  depressed,  strike  the  rear 
end  of  the  pawl  62  and  swing  the  same  out  of 
engagement  with  the  ratchet  56  without  tip- 
ping up  the  carriage  4, as  heretofore  described.  90 

The  mode  of  operation  of  ray  invention  is 
as  follows:  When  the  talking-machine  is  to 
be  operated,  the  motor  is  wound  up  in  the 
well-known  way  and  the  carriage  4  is  slid  to 
the  right  (see  Fig.  1)  by  disengaging  the  pawl  95 
from  the  ratchet  by  swinging  up  the  carriage 
b}'  means  of  the  extension  4*  if  the  construc- 
tion shown  in  Figs.  1  and  2  is  used,  or  by  dis- 
engaging the  pawl  through  the  action  of  the 
plunger  63  if  the  construction  shown  in  Fig.  100 
4  is  employed.  The  carriage  being  slid  to  the 
right,  the  stylus  11  is  dropped  into  engage- 
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ment  with  the  starting-point  of  the  sound- 
record  14.  When  the  motor  starts  into  op- 
eration rotating  the  sound-record,  a  recipro- 
cating motion  is  given  to  the  ratchet  56  by 
5  means  of  the  eccentric  61  and  pitman  60.  This 
eccentric  is  so  designed  as  to  give  the  carriage 
just  the  same  amount  of  feed  as  the  stylus  11 
requires  to  traverse  the  record  during  the 
time  of  one  rotation  of  said  eccentric  61.    The 

lo  swinging  link  8  constitutes  a  yielding  connec- 
tion between  the  carriage  and  the  reproducer, 
so  that  the  step-by-step  feeding  action  of  the 
carriage  will  not  interfere  with  the  continu- 
ous movement  of  the  stylus  along  the  same 

15  line  of  motion.  During  the  right-hand  stroke 
of  the  ratchet  56  the  pawl  runs  over  one  tooth 
and  catches  ready  to  feed  the  carriage  toward 
the  left  on  the  return  or  left-hand  stroke  of 
the  ratchet.    In  packing  the  machine  the  horn 

20  and  reproducer  can  be  promptly  removed  from 
the  carriage  by  lifting  them ,  together  with  the 
swinging  link  8,  up  from  the  supporting-fork 
5.  When  the  end  of  the  record  is  reached, 
the  I'eproducer  can  be  lifted  up  and  the  cav- 

25  riage  4  slid  back  to  the  starting-point  in  the 
manner  before  described. 

The  advantages  of  my  invention  consist  in 
the  simple  and  inexpensive  method  of  feed- 
ing embodied  in  the  construction  shown  and 

30  in  the  convenient  mounting  of  the  horn  and 
reproducer  in  the  fork  carried  by  the  feed- 
carriage.  The  pawl  and  ratchet  is  a  much 
simpler  and  more  convenient  feed  apparatus 
than  the  ordinarj'  feed-screw  and  is  more 

35  easily  connected  to  the  motor.  It  is  auto- 
matic in  its  action  and  in  engagement  or  dis- 
engagement and  requires  no  oiling.  By  giv- 
ing the  reproducer  a  positive  feed  in  the  man- 
ner described,  all  possibility  is  avoided  of  the 

40  mechanism  sticking  and  thereby  compelling 
the  stylus  to  jump  back  and  cut  across  the 
record,  thereby  ruining  the  same,  as  some- 
times occurs  with  machines  in  which  the  re- 
producer is  fed  by  the  action  of  the  sound- 

45  record  groove  instead  of  being  fed  by  a  posi- 
tive actuating  mechanism,  as  is  the  case  with 
my  invention. 

Of  course  various  changes  could  be  made 
in  the  details  of  construction  illustrated  with- 

50  out  departing  from  the  spirit  and  scope  of  my 
invention  so  long  as  the  principle  of  opera- 
tion described  or  the  general  relative  arrange- 
ment of  parts  illustrated  is  preserved.  Other 
forms  of  step-by-step  feed  mechanism  could 

55  be  emploj^ed,  and  they  might  be  operatively 
connected  to  the  record-rotating  mechanism 
in  different  ways.  The  particular  form  of 
sliding  carriage  and  guideways  shown  might 
be   changed   and  the  reproducer  otherwise 

60  mounted  on  the  carriage;  but  all  such  modi- 
fications I  should  consider  matters  of  detail 
only  and  still  within  the  boundaries  of  my  in- 
vention. 
Having,  therefore,  described  my  invention, 

65  what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 
1.  The  combination  of  the  rotating  sound- 


record,  the  sliding  reproducer-carriage,  the 
reproducer  hinged  thereto  and  resting  on  the 
record  by  gravitj^^,  the  record-rotating  mech-  70 
anism,  and  the  step-by-step  feed  mechanism 
for  the  carriage  operated  by  the  record-rotat- 
ing mechanism. 

2.  The  combination  of  the  rotating  sound- 
I'ecord,  the  sliding  reproducer-carriage,  the  75 
reproducer  hinged  thereto  and  resting  on  the 
record  by  gravity,  the  record-rotating  mech- 
anism, and  the  reciprocating -ratchet  feed 
mechanism  for  the  carriage  operated  by  the 
record-rotating  mechanism.  80 

3.  The  combination  of  the  rotating  sound- 
record,  the  sliding  reproducer-carriage,  the 
reproducer  hinged  thereto,  by  a  connection 
slightl3''  yielding  in  the  direction  of  travel  of 
the  carriage,  the  record-rotating  mechanism,  85 
and  the  step-by-step  feed  mechanism  for  the 
carriage  operated  by  the  record  -  rotating 
mechanism. 

4.  The  combination  of  the  rotating  sound- 
record,  the  sliding  reproducer-carriage,  the  90 
reproducer  hinged  thereto,  the  record-rotat- 
ing mechanism,  the  step-bj'-step  feed  mech- 
anism for  the  carriage  operated  by  tlie  record- 
rotating  mechanism,  and  means  whereby  the 
feed  mechanism  may  be  thrown  out  of  gear  95 
on  the  return  motion  of  the  carriage. 

5.  The  combination  of  the  rotating  sound- 
record,  the  sliding  reproducer-carriage,  the 
reproducer  hinged  thereto  by  a  connection 
slightly  yielding  in  the  direction  of  travel  of  10 j 
the  carriage,  the  pawl  on  said  carriage,  the 
reciprocating  ratchet  cooperating  therewith, 
the  record-rotating  mechanism,  the  eccentric 
rotated  by  the  said  rotating  mechanism,  and 
the  pitman  for  transmitting  motion  from  said  105 
eccentric  to  said  reciprocating  ratchet. 

6.  In  a  talking- machine  the  combination  of 
the  carriage  the  upwardly -extending  fork 
having  slotted  ends,  and  the  horn  having  a 
sound-box  on  its  end  and  removably  mounted  1 10 
in  the  slotted  ends  of  the  fork,  by  means  of  a 
swinging  link  pivoted  at  its  center  to  the 
under  side  of  the  horn  and  having  pivots  on 
each  extremitj'^  adapted  to  drop  into  the  slots 

in  the  ends  of  the  fork.  115 

7.  The  combination  in  a  talking-machine 
of  the  rotating  sound- record,  the  reproducer- 
carriage  sliding  on  guides  and  hinged  to  swing 
in  a  plane  at  right  angles  to  the  line  of  slid- 
ing motion,  the  reproducer  hinged  to  said  120 
carriage  and  having  its  stylus  resting  on  the 
sound-record  when  the  carriage  is  down  upon 
the  guides  in  operative  position,  and  the  sup- 
port for  the  reproducer  also  carried  by  the 
carriage  and  normally  out  of  engagement  125 
therewith  but  so  located  as  to  support  the  re- 
producer when  the  cai'riage  is  tipped  upon 

its  hinge. 

Signed  by  me  at  New  York,  N.  Y.,  this  25th 
day  of  November,  1899. 

LOUIS  P.  VALIQUET. 

Witnesses: 

W.  H.  PUMPHREY, 

A.  Parker-Smith. 
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To  all  inliom  it  may  concern: 

Be  it  known  that  I,  Erwix  Treitschke,  a 
citizen  of  the  Kingdom  of  Saxonj-,  residing  at 
Dresden-Blasewitz,  in  the  Kingdom  of  Sax- 
5  ony,  German  Empire,  have  invented  certain 
new  and  nsef  ul  Improvements  in  Clocks  Com- 
bined with  a  Phonograpli  or  the  Like;  and  I 
do  herebj'  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  invention, 

lo  such  as  will  enable  others  skilled  in  the  art  to 

■which  it  appertains  to  make  and  use  the  same. 

With  the  great  demands  to  which  at  the 

present  day  people  are  individnallj'  subject 

if  they  would  compete  with  their  fellows  and 

15  by  reason  of  the  corporeal  and  mental  strain 
thereby  occasioned  nervousness  has  greatl}' 
increased,  so  much  so  that  it  may  even  be  ob- 
served in  childi-en.  To  such  as  suffer  from 
nervousness  many  kinds  of  noises  are  very 

20  distressing,  as  the  striking  of  a  clock,  which 
to  many  sufferers  seems  to  sound  against  the 
head.  Many  cannot  follow  their  employment 
duringthe  time  of  striking,  because  of  inabil- 
ity to  concentrate  their  thoughts,  and  often 

25  many  cannot  follow  the  number  of  strokes 
with  certainty. 

The  object  of  the  invention  is  to  provide  a 
clock  or  time-measurer  generallj'  with  an  ar- 
rangement or  device  for  indicating  the  con- 

30  elusion  of  given  intervals  of  time  for  the  bene- 
fit of  nervous  persons  in  a  very  gentle  as  dis- 
tinguished from  a  distressing  way  and  with- 
out the  strokes  of  the  clock  sounding  in  an 
uncertain  manner,  as  hitherto. 

35  This  invention  consists  in  the  combination 
of  a  clock  or  other  chronometer  with  a  pho- 
nogi'aph,  graphophone,  gramophone,  or  the 
like,  which  speaks  out  the  words  at  the  con- 
clusion of  given  time  intervals — for  instance, 

40  on  the  hours  and  half-hours. 

The  construction  of  the  invention  is  shown 
iu  the  accompanying  drawings  in  two  fornis. 
Figures  1  and  -2  are  respectively  an  eleva- 
tion thereof  and  a  diagram  of  the  conductors 

45  for  electric  working;  and  Figs.  -3  and  4,  re- 
spectivel}',  an  elevation  and  a  plan  of  the  de- 
vice for  purely  mechanical  working.     B''ig.  5 
is  a  detail  of  the  roller  and  notched  wheel. 
In  Figs.  1  and  2  are  very  light  spring-con- 

50  tacts  a,  arranged  around  the  clock-face  near 
tlie  figures,  and  h  is  the  small  hand  of  the 


clock,  provided  with  a  fine  yielding  spring  j, 
by  which  it  comes  into  electric  eommunica- 
lion  with  the  spring-contacts  a.  The  hand 
h  is  connected  through  a  wire  c,  communi-  55 
eating  with  a  source  of  electricity  d,  with  a 
magnet -bobbin  e,  and  likewise  the  spring- 
contacts  a  are  connected  through  wires /and 
a  main  wire  (/with  a  magnet-bobbin  7i,  which 
is  connected  with  the  other  bobbin  bj' a  con-  60 
ductor  /.  The  magnet-armature  k  carries  hy 
a  rod  I  a  pawl  m,  which  hy  the  action  of  a 
counterweight  n  is  adapted  to  lock  a  wheel  0 
of  a  phonograph-roller  jj,  having  on  its  j)e- 
ripher3'  successive  impressions  or  indenta-  65 
tions  corresponding  to  the  twelve  figures  of 
the  clock.  The  phonograph  style  can  touch 
into  the  impressions.  The  wheel  o  is  pro- 
vided with  notches  q.  Fig.  5,  corresponding 
in  number  to  the  time  intervals  to  be  called  70 
out,  into  which  the  pawl  m  can  fall.  At  the 
end  of  an  hour,  when  the  hand  h  comes  into 
electrical  communication  with  one  of  the 
spring-contacts  a,  Fig.  1,  the  pawl  m  is  thei'e- 
by  released  bj^  reason  of  the  bobbins  e  li  at-  75 
tracting  tbe  armature  7i',  the  clockwork  x  of 
the  phonograph  .sets  the  roller  jj  of  the  same 
in  rotation,  the  phonograph  speaks  out  the 
corresponding  number,  and  this  being  done 
the  pawl  m  engages  in  the  next  notch  of  the  80 
wheel  0  and  holds  it  and  the  phonograph- 
roller  fixed  until  the  next  contact  takes  place, 
and  so  on. 

In  Figs.  0  and  1  the  arrangement  of  the 
phonograph-roller  jj  and  the  notched  wheel  0  85 
is  as  in  the  preceding  example;  but  in  this 
case  the  counterweight  n  is  actuated  from  a 
wheel  /•  of  the  clock,  said  wheel  being  for 
this  purpose  furnished  with  triangular  pro- 
jections s,  which  when  the  wheel  turns  en-  90 
gage  the  bent  end  /,  of  the  pawl  m  and  press 
it  downward  to  release  the  pawl  from  the 
wheel  0  at  the  given  time  intervals,  thus  per- 
mitting the  movement  of  the  phonograph- 
roller.     When  in  this  waj^  the  number  of  the  95 
hour  has  been  spoken  out,  the  pawl  m  in  this 
case  also  falls  into  the  next  notch  and  locks 
the  wheel  0  with  the  phonograph-roller  and 
its  driving  mechanism  until  the  lapse  of  an- 
other hour.     The  counterweight  n  is  suffi-  100 
ciently  heavj'  to  cause  the  end  of  the  pawl  to 
drop  into  the  next  succeeding  notch  q  in  the 
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wheel  0,  and  thus  there  is  no  danger  that  the 
wheel  0  will  ever  revolve  sufficiently  far  for 
the  end  of  the  lever  m  to  skip  one  of  the 
notches  q.  The  moment  the  current  is  broken 
5  or  interrupted  the  counterweight  n  instantly 
raises  the  i-od,  and  thereby  forces  the  lever  in 
forcibly  against  the  periphery  of  the  wheel, 
and  the  end  of  the  lever  catches  in  the  next 
succeeding  notch  without  fail. 

ro  While  in  the  example  of  Figs.  3  and  4  the 
calling  of  the  hour  is  accomplished  directly 
at  the  clock,  in  that  of  the  electric  working 
the  phonograph  for  calling  out  the  hours  can 
be  located  where  desired,  or  several  phono- 

15  graphs  maj'  be  located  each  in  a  different 
place  to  call  out  the  time  from  one  clock  with 
which  they  are  counected. 

In  both  examples  the  phonograph -roller 
may  be  provided   with  sounding -lines,  for 

2o  example,  for  giving  off  one  or  more  call  or 
alarm  sounds  preliminary  to  the  call  of  the 
hour. 

As  in  the  example  of  Figs.  1  and  2,  the  con- 
tacts maj^  be  removed  to  different  parts  of 

25  the  clock ;  so,  also,  in  that  of  Figs.  3  and  4  may 
the  phonograph -roller  be  locked  from  anj' 
other  suitable  part  of  the  clock  and  also  by 


other  means  than  projections,  such  ass,  with- 
out affecting  the  invention. 

Having  thus  fully  described  my  invention,  30 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent— 

In  a  phonograph-clock,  the  magnets,  the 
armature,  the  vertical  rod  secured  to  and 
moving  with  the  armature,  the  counterweight  35 
connected  at  its  inner  end  to  the  vertically- 
moving  rod,  and  the  pivoted  lever  also  hav- 
ing its  inner  end  connected  to  the  rod,  com- 
bined with  a  phonogi'aphic  cylinder  provided 
with  a  toothed  wheel  upon  one  end,  with  40 
which  the  said  pivoted  lever  engages;  the 
clock,  one  of  the  hands  of  which  is  provided 
with  a  suitably-shaped  end  for  passing  over 
the  contact- points  arranged  around  the  dial, 
and  the  contact-points,  suitable  wires  extend-  45 
ing  therefrom  connecting  with  the  battery, 
and  the  magnets,  substantially  as  shown. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

ERWIN  TREITSCHKE. 

Witnesses: 

Emil  Reichei.t, 
Hernando  de  Soto. 
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To  all  ivT'iom  it  may  concern: 

BeitknownthatI,THOMAsA.EDisoisr,a  citi- 
zen of  the  United  States,  residiuo;  at  Llewellyn 
Park,  in  the  county  of  Essex  and  State  of  New 
5  Jersey,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Phonographs,  (Case  No. 
1,014, )  of  which  the  following  is  a  specification. 
My  invention  relates  to  improvements  in 
phonographs;  and  my  object  is  to  produce  a 

lo  phonograph  wherein  the  loudness  and  qnalit^'^ 
of  the  reproduction  will  be  increased. 

Experience  has  demonstrated  the  superi- 
ority of  the  type  of  recorder  described  in  mv 
Patent  No.  430,278,  dated  June  17,  1890,  by 

15  which  will  be  obtained  a  record  composed  of 
a  series  of  more  or  less  connected  gouges  of 
varying  dimensions,  all  of  less  depth  than 
width  and  presenting  in  cross-section  at  any 
point  an  arc  depending  in  extent  upon  the 

20  depth  of  cut  of  the  recorder.  A  record  of 
this  character  offer's  a  large  bearing-surface 
for  the  customary  spherical  reproducing  de- 
vice and  causes  the  latter  to  track  automatic- 
ally.    It  is  well  known  that  the  imperfections 

25  in  phonographic  reproductions  are  due  in 
part  to  the  fact  that  the  spherical  reproducer 
is  not  allowed  to  engage  all  the  portions  of 
the  record  representing  fundamental  tones 
and  principal  overtones,  because  some  of  the 

30  waves  or  gouges  thereof  are  of  less  length 
than  width.  B}'^  my  present  improvement  I 
overcome  this  objection  and  obtain  a  repro- 
ducer for  use  in  reproducing  from  records  of 
the  character  described  and  which  will  auto^ 

35  matically  track  the  record-groove  and  engage 
all  portions  thereof  representing  fundamental 
tones  and  overtones  even  when  the  waves  or 
depressions  are  greater  in  width  than  in 
length.     In  this  way  I  am  enabled  to  obtain 

40  better  reproductions  without  the  necessity  of 
increasing  the  peripheral  speed  of  the  re- 
cording-surface. It  is  obvious  that  in  the 
operation  of  the  phonograph  the  formation  of 
such  representative  waves  or  depressions  hav- 

45  iug  a  greater  width  than  length  can  be  avoided 
by  increasing  the  peripheral  speed  of  the  re- 
cording-aurface  and  that  when  the  waves  are 
thus  always  characterized  a  spherical  repro- 
ducer can  be  effectivelj'  used;  but  the  in- 

50  crease  in  speed  is  objectionable,  because  the 
increased  pressure  imposed  on  the  recording 
device  prevents  the  latter  from  responding 


as  sensitively  to  the  sound- vibrations  as  when 
a  lower  speed  is  emploj^ed,  and  hence  even 
the  principal  overtones  will  be  in  part  at  least  55 
omitted  or  imperfectly  recorded.  By  means 
of  my  present  improvement  I  effect  a  perfect 
tracking  of  the  record  not  by  changing  or  dis- 
torting the  record,  but  by  the  employment  of 
a  reproducer  of  such  a  form  that  it  will  enter  60 
all  portidns  of  the  record  as  at  present  made 
at  the  usual  surface  speeds  and  which  are 
more  nearly  graphically  respesentative  of  the 
original  sounds  than  are  records  made  at  ab- 
normally-high surface  speeds.  65 

To  this  end  my  invention  consists  in  em- 
ploying, in  combination  with  a  record-groove 
of  the  character  described,  a  reproducer  pre- 
senting in  cross-section  to  the  record  a  curved 
form  not  greater  than  the  curve  of  the  cut-  70 
ting  edge  of  the  recorder  and  preferably  of  a 
slightly-less  radius  than  that  curve,and  which 
presents  longitudinally  of  the  record  a  bear- 
ing-surface rounded  to  prevent  wear  and  of 
a  materially-less  radius  than  is  presented  to  75 
the  record  by  the  ordinarj^  spherical  repro- 
d  ucer.  Preferabl j'  the  specific  form  of  repro- 
ducer  which  I  emploj^  is  a  cylinder  inclined 
to  the  tangent  of  a  cylindrical  phonogram  or 
to  the  record -surface  of  a  flat  phonogram,  80 
the  bottom  edge  of  the  cylinder  engaging  the 
groove  and  said  edge  being  provided  with  a 
I'ounded  bead  or  projecting  rib  which  engages 
the  record. 

In  order  that  my  invention  may  be  better  85 
understood,  attention  is  directed  to  the  ac- 
companying drawings,  forming  a  part  of  this 
specification,  and  in  which — 

Figure  1  is  a  vsectional  view,  taken  length- 
wise of  the  record  -  groove,  illusti-ating  the  90 
manner  of  forming  the  record  by  means  of  a 
recorder  of  the  tj^pe  described  in  my  said  pat- 
ent, the  parts  being  enlarged  for  the  purpose 
of  clearness;  Fig.  2,  a  plan  view,  on  an  en- 
larged scale,  of  a  record-groove  produced  by  95 
a  recorder  having  a  curved  cutting  edge;  Fig. 
3,  a  diagram  showing  in  longitudinal  sec- 
tion, on  an  enlarged  scale,  a  portion  of  arec^ 
ord-groove,  at  a  a  spherical  reproducer  en- 
gaging with  a  record -wave  of  less  length  than  100 
width,  and  at  h  a  spherical  reproducer  en- 
gaging with  a  record-wave  of  greater  length 
than  width;  Fig.  4,  a  section  longitudinallj'' 
through  the  recordj  on  an  enlarged  scale, 
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showing  one  form  of  tlie  improved  reprodneer 
engaging  with  a  record-wave  o£  less  length 
thanwidtli;  Fig.  5,  an  enlarged  section  taken 
longitudinally  of  the  record,  showing  the  im- 
5  proved  reproducing  device  placed  in  the  op- 
posite direction  from  that  shown  in  Fig.  4 
and  illustrating  in  dotted  lines  the  usual 
spherical  reproducing  device,  wherebj' a  com- 
parison of  the  two  reproducers  can  be  con- 

lo  veniently  made;  Fig.  G,  a  section  on  the  line 

6  6  of  Fig.  5;  Fig.  7,  a  side  elevation  of  the 

preferred  form  of  the  improved  reproducer, 

and  Fig.  8  a  section  on  the  line  10  10  of  Fig.  7. 

In  all  of  the  above  views  corresponding 

r5  parts  are  represented  bj^  the  same  numerals 
and  letters  of  reference. 

1  represents  a  phonogram-blank,  which  is 
preferably  cylindrical  in  form,  of  a  soap-like 
composition,  as  is  now  common.     Flat  pho- 

2o  nograras  may  be  employed,  and  other  mate- 
rials may  be  used. 

2  represents  the  recorder  of  the  tj^pe  de- 
scribed in  my  said  Patent  No.  430,278,  said 
recorder  having  a  curved  cutting  edge  3  and 

25  being  preferably  hollowed  out  to  facilitate  the 
gouging  or  cutting  of  the  records.  With  such 
a  device  the  record  will  partake  generall^^  of 
the  appearance  shown  in  Fig.  2,  being  com- 
posed of  a  series  of  more  or  less  connected 

30  gouges  of  varying  dimensions,  according  to 
the  amplitude  or  extent  of  movement  of  the 
recording-diaphragm  and  to  tlie  rapidity  of 
vibration  thereof.  Owing  to  the  relatively- 
great  diameter  of  the  recording  edge  to  the 

35  depth  of  cut,  all  the  depressions  of  which  the 
record  is  formed  are  characterized  by  a  greater 
width  than  depth.  Some  of  these  waves — as, 
for  instance,  4  4 — are  greater  in  length  than 
width,  but  others,  such  as  5  5,  are  found  in 

40  practice  to  be  of  less  length  than  width.  The 
effect  of  an  attempt  to  reproduce  these  records 
with  a  spherical  reproducer  is  shown  clearly 
in  Fig.  3,  wherein  tM'o  spherical  reproducing- 
balls  6  6  are  illustrated.     In  the  case  of  the 

45  waves  which  are  of  greater  length  than  width 
the  reproducer,  as  at  Z>,  will  be  free  to  engage 
the  entire  length  of  the  wave;  but  when  the 
length  of  the  wave  is  less  than  its  width  the 
spherical  reproducer,  as  shown  at  a,  will  not 

50  be  allowed  to  enter  the  record-groove,  but 
will  be  arrested  by  the  crests  of  the  adjacent 
waves.  The  reproducer  in  the  latter  case, 
therefore,  does  not  accurately  track  the  rec- 
ord and  the  reproducer-diaphragm  is  not  vi- 

55  brated  in  accordance  with  the  record. 

Referring  to  Fig.  4,  7  represents  one  form  of 
the  improved  reproducer,  which  maybe  con- 
nected directly  to  the  diaphragm  or  to  a  lever 
8,  which  is  connected  to  the  diaphragm  9  by  a 

60  link  10.  The  reproducer  is  preferably  cylin- 
drical in  form,  with  its  lower  edge  resting  in 
the  groove,  the  axis  of  the  cylinder  being  pref- 
erably inclined  at  an  angle  of  about  forty-five 
degrees  from  the  tangent  of  a  cylindrical  rec- 

65  ord  or  from  the  face  of  a  flat  record.  The  re- 
producer may  be  inclined  in  the  direction  of 
movement  of  the  blank,  as  shown  in  Fig.  4, 


or  against  the  movement  of  the  record,  as 
shown  in  Fig.  5.     The  curve  of  the  engaging 
edge  of  the  reproducer,  as  shown  in  Fig.  6,  is  70 
not  more  than  the  curve  of  the  cutting  edge 
3  of  the  recording  device,  and  it  is  preferably 
slightlj^  less  than  that  curve,  so  that  the  re- 
producer can  alwaj^s  be  free  to  track  accu- 
rately in  the  groove.    The  curve  presented  bj'^  75 
the  engaging  edge  of  the  reproducer  longitu- 
dinally of  the  wave,  as  shown  in  Fig.  5,  is 
very  much  less  than  is  presented  by  a  spher- 
ical reproducer,  as  maj'^  be  seen  from  an  ex- 
amination of  this  figure.     Hence  a  depression  80 
or  wave  which  could  not  possibly  be  engaged 
by  a  spherical  reproducer  can  be  accuratelj'^ 
tracked  by  my  improved  reproducer.     At  the 
same  time  the  bearing-surface  of  the  reproduc- 
ing device  is  almost  as  great  as  that  which  is  85 
presented  by  a  spherical  reproducer,  so  that 
there  will  not  be  anyexcCvSsive  wear.     By  em- 
ploying a  reproducing  device  of  this  general 
character  which  will  present  lengthwise  to  the 
wave  a  very  much  less  surface  than  is  the  case  90 
with  the  spherical  reproducer  I  am  enabled  to 
accurately  track  a  record  even  when  certain  of 
thewaves,orallof  them, representative  of  fun- 
damental tones  and  principle  overtones  are 
materially  less  in  length  than  in  width,  and  I  95 
therefore  do  away  with  the  necessity  of  pre- 
venting the  occurrence  of  such  waves  by  op- 
erating the  phonogram  at  an  abnormally-high 
speed.     It  will  be  understood  that  instead  of 
using  a  reproducer  which  is  cylindrical  in   103 
form  any  other  form  of  reproducer  may  be 
employed  presenting  a  curved  surface  to  the 
record  and  with  its  longitudinal  dimension 
contracted  sufficiently  to  allow  it  to  enter  to 
the  full  depth  in  the  record-groove  even  when  105 
the  waves  are  very  short  and  deep. 

The  preferred  form  of  the  reproducer  is 
shown  in  Figs.  7  and  8, wherein  the  reproducer 
consists,  generallj'^,  of  a  cylindrical  shank 
having  a  rim  11  at  its  bottom  edge,  the  curve  116 
presented  by  such  rim  at  right  angles  to  the 
record  being  shown  in  Fig.  8,  while  the  curve 
which  is  presented  by  such  rim  longitudinally 
of  the  record  is  shown  in  Fig.  7.  It  is  evident 
that  this  form  of  reproducer  can  be  placed  at  1 15 
a  less  inclination  to  the  record  than  the  form 
shown  in  Figs.  4  and  5,  and  I  prefer  to  sup- 
port it  at  no  greater  inclination  to  the  record 
than  is  necessary  to  enable  its  holder  to  clear 
the  record-surface.  In  all  forms  of  the  re-  120 
producer  which  have  been  illustrated  the 
bearing-surface  has  a  radius  which  is  very 
much  smaller  longitudinally  of  the  record 
than  crosswise  thereof,  and  this  bearing-sur- 
face is  one  having  the  same  width  through-  125 
out  its  length,  the  length  of  the  bearing-sur- 
face being  at  right  angles  to  the  length  of  the 
record  -  groove.  The  width  of  the  bearing- 
surface  may  be  reduced  to  the  minimum  when 
the  recording-surface  is  made  of  a  material  130 
which  is  sufficiently  hard  to  withstand  the 
scraping  action  of  such  a  bearing -surface; 
but  with  softer  recording  materials  the  width 
of  the  bearing-surface  of  my  improved  re- 


652,457 


producer  should  be  increased  to  produce  the 
requisite  life  of  the  record.  I  have  found, 
however,  that  with  recording-surfaces  made 
of  the  soap  compositions  now  commonly  used 
5  for  the  cj^linders  of  the  phonograph  the  pro- 
portions of  width  to  length  shown  in  the 
drawings  can  be  employed  without  excessive 
wear  of  the  record. 
Having  now  described  my  invention,  what 

to  I  claim  as  new,  and  desire  to  seen  re  by  Letters 
Patent,  is  as  follows: 

1.  In  a  phonograph,  the  combination  with  a 
phonogram  having  a  record  thereon  formed  of 
a  series  of  more  or  less  connected  gouges  or 

15  waves  with  rounded  sides  and  bottom,  some 
of  said  waves  representative  of  fundamental 
tones  and  principal  overtones  being  charac- 
terized by  a  greater  width  than  length,  of  a 
reproducing  device  having  a  curved  bearing- 

?.o  surface  engaging  the  bottom  and  side  walls 
of  the  record  and  of  a  form  adapted  to  enter 
and  accurately  track  all  of  such  representa- 
tive waves,  substantially'  as  and  for  the  pur- 
poses set  forth. 

25  2.  In  a  phonograph,  the  combination  with  a 
phonogram  havinga  record  thereon  formed  of 
a  series  of  more  or  less  connected  gouges  or 
waves  with  rounded  sides  and  bottom,  some 
of  said  waves  representative  of  fundamental 

30  tones  and  principal  overtones  being  charac- 
terized by  a  greater  width  than  length,  of  a 
reproducing  device  having  a  curved  bearing- 
surface  which  engages  the  record-groove  and 
reduced  in  its  longitudinal  dimension,  where- 

35  by  the  reproducing-.surface  may  accurately 
track  a  wave  having  a  less  length  than  width, 
substantially  as  set  forth. 

3.  In  a  phonograph,  the  combination  with  a 
phonogram  having  a  record  thereon  formed  of 

40  a  series  of  more  or  less  connected  gouges  or 
waves  with  rounded  sides  and  bottom,  some 
of  the  waves  representative  of  fundamental 
tones  and  principal  overtones  being  charac- 
terized by  a  greater  width  than  length  and 

45  said  waves  differing  from  each  other  in  the 
slope  of  their  decending  and  ascending  walls, 
of  a  reproducing  device  having  a  curved  bear- 
ing-surface engaging  the  sides  and  bottom  of 
the  record  and  of  a  form  adapted  to  enter  and 

50  accurately  track  all  of  such  representative 
waves,  substantially  as  and  for  the  purposes 
set  forth. 

4.  In  a  phonograph,  the  combination  with  a 
phonogram  havinga  record  thereon  formed  of 


a  series  of  more  or  less  connected  gouges  or  55 
waves  with  rounded  sides  and  bottom,  some 
of  the  waves  representative  of  fundamental 
tones  and  principal  overtones  being  charac- 
terized by  a  greater  width  than  length,  of  a 
reproducing  device  having  a  curved  bearing-  60 
surface  engaging  the  sides  and  bottom  of  the 
record  to  accurately  track  all  of  such  represen- 
tative waves,  said  reproducing  device  being 
of  such  a  form  as  not  to  engage  simultane- 
ously the  descending  and  ascending  slopes  65 
of  the  waves,  substantially  as  set  forth. 

5.  In  a  phonograph,  the  combination  with  a 
phonogram  having  a  record  thereon  formed  of 
a  series  of  more  or  less  connected  gouges  or 
waves  with  rounded  sides  and  bottom,  some  70 
of  said  waves  being  characterized  by  a  greater 
width  than  length,  of  a  cylindrical  reproduc- 
ing device  placed  at  an  angle  to  the  record 
and  with  its  lower  edge  engaging  the  sides 
and  bottom  of  the  record,  substantially  as  set  75 
forth. 

6.  In  a  phonograph,  the  combination  with  a 
phonogram  havinga  record  thereon  formed  of 
a  series  of  more  or  less  connected  gouges  or 
waves  with  rounded  sides  and  bottom,  some  80 
of  said  waves  being  characterized  by  a  greater 
width  than-  length,  of  a  cylindrical  reproduc- 
ing device  having  a  rounded  bottom  edge 
which  engages  the  sides  and  bottom  of  the 
record,  substantially  as  set  forth.  85 

7.  As  a  new  article  of  manufacture,  an  im- 
proved reproducer  for  phonographs,  having  a 
curved  engaging  edge,  said  edge  being  curved 
longitudinally  of  the  record  in  a  smaller 
radius  than  at  right  angles  thereto,  substan-  90 
tially  as  set  forth. 

8.  As  a  new  article  of  manufacture,  a  cylin- 
drical reproducer  maintained  in  an  inclined 
position  and  having  its  bottom  edge  rounded 
for  engagement  with  the  record,  substantially  95 
as  set  forth. 

9.  An  improved  phonograph -reproducer, 
consisting  of  a  cylinder  having  at  one  end  a 
rounded  bead  or  rib,  projecting  beyond  the 
periphery  of  the  cylinder,  which  rib  forms  100 
the  bearing-surface  of  the  reproducer,  sub- 
stantially as  set  forth. 

This  specification  signed  and  witnessed  this 
12th  day  of  September,  1899. 

THOMAS  A.  EDISON. 
Witnesses: 

J.  F.  Randolph, 
Edwin  E.  Hagerty. 
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To  all  ivhoin  it  may  concern: 

Be  it  known  that  I,  Frederick  Walter 
Baynes,  a  subject  of  the  Queen  of  Great  Brit- 
ain and  Ireland,  and  a  resident  of  93  Urafre- 
5  ville  road,  Harringay  Park,  London,  England, 
have  invented  certain  new  and  useful  Im- 
provements in  Phonographs,  Gramophones, 
and  the  Like ;  and  I  hereby  declare  that  the 
following  is  a  full,  clear,  and  exact  descrip- 

lo  tion  of  the  same. 

My  invention  relates  more  especially  to  an 
apparatus  for  reproducing  voice  and  other 
sounds. 

It  consists  of  the  novel  construction  and  ar- 

15  rangement  of  the  various  parts,  whereby  a 
simple  and  effective  machine  can  be  produced. 
The  invention  will  be  better  understood 
upon  reference  to  the  accompanying  draw- 
ings, in  which — 

20  Figure  1  is  a  side  elevation  of  the  appara- 
tus. Fig.  2  is  a  plan  of  the  same.  Fig.  3  is 
a  section  of  the  hollow  turnable  arm  which 
carries  the  sound-box.  Fig.  4  shows  a  sec- 
tion of  the  speed -regulating  gear  with  the 

25  record-cylinder  in  position;  and  Fig.  5  shows 
a  plan  of  the  same,  but  with  the  record-cyl- 
inder and  its  holder  removed. 

In  carrying  out  my  invention  I  form  a  suit- 
ably-shaped frame  A,  having  at  one  end  a 

30  bracket  13  to  support  vertically  the  spindle  C 
of  the  holder  D  for  the  record-cylinder  E.  The 
said  holder  is  firmly  secured  to  that  part  of 
the  spindle  C  extending  above  the  bracket, 
so  that  the  record-cylinder  can  be  placed  on 

35  the  holder  or  removed  therefrom  with  lit- 
tle trouble.  Said  spindle  is  pointed  at  its 
lower  end  and  takes  its  bearing  upon  the  base- 
plate of  the  frame  A  in  such  a  manner  as  to 
minimize  friction  as  far  as  possible.     A  fly- 

40  wheel  F  is  af&xed  by  means  of  a  set-screw  F' 
to  the  spindle  C  and  carries  two  movable 
weights  G  and  G,  which  are  pivoted  thereto 
at  G'  and  G'.  The  said  weights  are  drawn 
toward  each  other  by  a  spring  H,  the  tension 

45  of  which  can  be  regulated  by  a  screw  H'. 
Pins  I  and  I,  preferably  of  ebonite,  are  fixed 
to  the  weights  G  and  G  for  the  purpose  of  en- 
gaging the  periphery  of  the  disk  J,  formed 
on  the  pulley  J'  and  loosely  arranged  upon 

50  the  spindle  C.  The  said  pins  on  the  weights 
in  their  normal  position  gi*ip  the  disk  J,  so 


that  when  the  pulley  is  revolved  motion  is 
imparted  to  the  spindle  C  and  holder  D,  So 
long  as  the  speed  of  the  said  holder  is  nor- 
mal the  pins  will  remain  in  contact  with  the  55 
disk;  but  should  the  holder  attain  a  greater 
speed  than  is  required  for  the  proper  work- 
ing of  the  machine  the  weights  G  and  G  will 
open  out  farther  at  their  free  ends  by  the  cen- 
trifugal force  set  up  and  so  cause  the  pins  I  60 
and  I  to  release  the  disk  J,  thus  breaking 
the  connection  with  the  driving  power  until 
the  proper  momentum  is  restoi'ed.  This  form 
of  connection  between  the  driving  and  driven 
parts,  moreover,  insures  a  regular  movement  65 
to  the  holder  independently  of  the  driving 
parts. 

The  disk  J  is  revolved  by  means  of  an  end- 
less belt  K,  which  is  arranged  upon  the  pul- 
ley J',  before  mentioned,  and  a  pulley  L,  con-  70 
nected  with  the  turning-handle  L'.  The  said 
pulley  and  handle  are  fixed  upon  a  spindle 
carried  by  the  adjustable  bracket  L^ 

The  record-cylinders  that  I  use  with  my  ap- 
paratus may  be  formed  of  any  suitable  sub-  75 
stance;  but  I  prefer  them  of  prepared  wax 
made  in  the  ordinary  manner.  In  the  exterior 
of  the  cylinder  is  formed  a  fine  spiral  groove 
from  one  end  to  the  other.  In  this  groove 
the  impressions  of  the  sound-waves  are  formed  80 
by  any  suitable  recording  sound-box  carried 
on  the  arm  O. 

When  a  record  -  cylinder,  placed  on  the 
holder,  is  revolved  at  a  suitable  speed,  the  im- 
pressions thereon  are  transformed  into  sounds  85 
by  means  of  a  reproducing  sound-box  carried 
on  the  free  end  of  a  light  movable  tiTbular 
arm  O  and  here  shown  as  of  the  usual  type, 
consisting  of  the  case  M,  diaphragm  M',  and 
stylus  N.     This  arm  is  mounted  on  a  stand-  90 
ard  O',  so  as  to  pivotally  swing  in  a  vertical 
plane  and  carry  the  stylus  through  an  arc  of 
contact  with  the  cylinder  nearly  approaching 
the  vertical.     The  said  arm  is  furnished  with 
an  elbow-piece  P,  which  is  pivoted  on  a  spin-  95 
die  Q,  projecting  from  a  cross-bar  Q',  made 
rigid  in  the  tube  R,  to  which  the  resonator  or 
trumpet  S  (shown  in  dotted  lines  in  Fig.  2) 
or  a  suitable  device  for  conveying  the  sounds 
to  the  ear  is  attached.     The  arm  O  is  loosely  100 
connected  to  the  said  elbow-j)iece  by  a  pin 
T  in  such  a  manner  as  to  be  capable  of  a 
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slight  lateral  movement.  It  is,  however,  | 
forced  inward  by  a  spring  U,  projected  from  I 
and  carried  by  the  elbow-piece  P,  the  tension 
of  the  said  spring  being  regulated  by  a  screw 
5  U',  so  that  the  stylus  will  bear  against  the 
record-cylinder  at  a  suitable  uniform  pres- 
sure. A  weight  V  is  secured  to  the  elbow- 
piece  P  in  such  a  position  as  to  counterbal- 
ance the  arm  O,  and  thus  make  said  arm  very 

ro  sensitive  to  the  influence  of  the  spiral  groove 
of  the  cylinder,  so  that  the  arm  maybe  freely 
moved  thereby  from  one  end  of  the  cylinder 
to  the  other  with  very  little  resistance.  The 
same  result  may,  however,  be  obtained  by 

15  the  employment  of  a  delicate  spring  fastened 

at  one  end  to  a  fixed  support  near  the  pivot 

and  the  other  end  engaging  with  the  said 

arm. 

To  use  the  apparatus,  it  is  only  necessary 

20  to  place  a  cylinder  bearing  the  record  upon 
the  holder  D,  then  lower  the  arm  to  the  start- 
ing position  if  the  record  begins  at  the  bot- 
tom of  the  cylinder,  as  is  assumed  in  the 
drawings,  arrange  the  resonator  to  intensify 

25  the  sounds,  or  suitable  flexible  tubes  to  con- 
vey them  direct  to  the  ears  upon  the  tube  R, 
and  turn  the  handle  L'  at  a  suitable  speed, 
when  the  desired  result  will  be  obtained. 
It  is  understood  that  the  term  ' '  sound-box  " 

30  is  generally  known  in  the  art  to  indicate  any 
sound-sensitive  instrument,  whether  used  as 
a  recorder  or  reproducer,  and  it  is  so  intend- 
ed as  used  in  the  specification  and  claims  of 
this  application  without  limiting  the  mean- 

35  ing  to  any  particular  type,  for  it  is  obvious 
that  the  spirit  of  my  invention  does  not  re- 
side in  this  feature;  but  it  is  equally  well 
adapted  for  use  with  most  any  other  type  of 
sound  recording  or  reproducing  instrument, 

40  whether  emplojing  box,  diaphragm,  and  sty- 
lus or  not. 

Having  now  described  my  invention,  what 
I  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

45  1.  In  a  device  of  the  character  described,  a 
suitably-journaled  record-cylinder,  an  angu- 
lar tube  pivotall}'  mounted,  a  hollow  spring- 
pressed  arm  pivoted  to  the  tube,  and  a  sound- 
box carried  bj'^  the  arm  to  travel  over  the  siir- 

50  face  of  the  cylinder,  substantially  as  de- 
scribed. 

2.  In  a  device  of  the  character  described,  a 
suitably-journaled  record-cj^linder,  a  swing- 
ing arm  comprising  two  members  with  an  ad- 

55  justable  resilient  connection  therebetween, 
and  a  sound-box  carried  by  the  arm  to  travel 
over  the  surface  of  the  cylinder,  substantially 
as  described. 

3.  In  a  device  of  the  character  described,  a 
60  suitably-journaled  record-cylinder,  in  combi- 
nation with  a  swinging  arm  comprising  two 
members  pivoted  together,  a  spring  project- 
ing from  one  member,  a  set-screw  threaded 
through  the  other  member  and  bearing  on 

65  the  spring,  and  a  sound-box  carried  by  one 
of  the  said  members  to  travel  over  the  sur- 


face of  the  cylinder,  substantially  as  de- 
scribed. 

4.  In  a  device  of  the  character  described,  a 
suitably-journaled  record-cylinder,  in  combi-  76 
nation  with  a  swinging  tubular  arm  compris- 
ing an  angular  member  having  one  arm  piv- 
otally  mounted  on  an  axis  in  a  plane  at  right 
angles  to  the  axis  of  the  cylinder,  a  second 
member  pivoted  to  the  other  arm  of  the  an-  75 
gular  member  on  an  axis  in  a  plane  at  right 
angles  to  the  pivotal  axis  of  said  angular 
member,  a  resilient  connection  between  the 
two  members,  and  a  sound-box  carried  by  one 

of  said  members  to  travel  over  the  surface  of  80 
the  cylinder,  substantially  as  described. 

5.  In  a  device  of  the  character  described,  a 
suitably-journaled  record-cylinder,  a  station- 
ary tube,  a  spindle  axially  disposed  within 
the  tube  in  a  plane  at  right  angles  to  the  axis  85 
of  the  cj^linder,  a  swinging  tubular  arm  com- 
prising an  angular  member  with  one  arm 
thereof  telescoped  within  the  tube  and  jour- 
naled  on  the  spindle,  a  second  member  tele- 
scoped within  and  pivoted  to  the  other  arm  90 
of  the  angiilar  member  in  a  plane  at  right 
angles  to  the  spindle,  a  spi'ing  projecting 
from  the  angular  member,  a  screw  threaded 

in  the  second-named  memberand  bearing  on 
said  spring,  a  weight  connected  to  the  angu-  95 
lar  member,  and  a  sound-box  carried  by  the 
second-named  member  to  travel  over  the  sur^ 
face  of  the  cylinder,  substantially  as  de- 
scribed. 

6.  In  a  device  of  the  character  described,  a  100 
suitably-shaped  frame,  an  angular  bracket 
projecting  therefrom,  a  vertical  spindle  jour- 
naled  in  the  bracket  and  frame,  a  fly-wheel 
rigidlj'  secured  to  the  spindle  between  the 
bracket  and  frame,  spring-pressed  weights  163 
pivoted  to  the  fly-wheel,  a  pulley  having  a 
friction-disk  looselj'^  mounted  on  the  spindlCj 
pins  projecting  from  the  weights  to  normally 
engage  the  friction-disk, means  for  imparting 
motion  to  the  pulley,  a  record-cylinder  se-  no 
cured  on  the  free  upper  end  of  the  spindle,  a 
standard  on  the  frame,  a  spring-pressed  arm 
pivotally  attached  to  the  standard  to  swing  in 

a  vertical  plane,  and  a  sound-box  carried  by 
the  arm  to  travel  over  the  surface  of  the  cyl-  115 
inder,  substantially  as  described. 

7.  In  a  device  of  the  character  described,  a 
suitably-journaled  record-cylinder,  in  combi- 
nation with  a  swinging  arm  comprising  two 
members  pivoted  together,  a  spring  project-  120 
ing  from  one  member  and  beai'ing  on  the 
other  member,  and  a  sound-box  carried  by 
one  of  the  said  members  to  travel  over  the 
surface  of  the  cylinder,  substantially  as  de- 
scribed. 125 

8.  In  a  device  of  the  character  described,  a 
tube, a  spindle  arranged  axially  therein, an  el- 
bow telescoped  with  the  tube  and  journaled  on 
the  spindle,  and  an  arm  pivoted  to  the  elbow, 
substantially  as  described.  130 

9.  In  a  device  of  the  character  described,  a 
tube,  a  spindle  arranged  axially  therein,  an 
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elbow  with  one  end  telescoped  with  the  tube 
and  journaled  on  the  sDindle,  an  arm  tele- 
scoped with  the  other  end  of  the  elbow  and 
pivoted  thereto  on  an  axis  in  a  plane  at  right 
angles  to  the  spindle,  a  screw  threaded  in  the 
arm,  and  a  spring  on  the  elbow  bearing  on 
the  screw,  substantially  as  described. 


In  witness  whereof  I  have  hereunto  set  my 
hand  in  the  presence  of  two  witnesses. 

rHEDERICK  WALTER  BAINES. 
Witnesses : 

W.  D.  ROWLINGSON, 

J.  Wyeth. 


No.  652,800. 


H.  S.  MONTGOMERY. 
GRAMOPHONE  SOUND  BOX. 

{Application  filed  Aug.  16,  1809.) 


Patented  July  3,  1900. 


<No  Model.) 


^    ^  '^      s 


Witnesses, 


Jn/en^r. 


fpT^^l^^^M.:^.^^^.  S^^mrneye^^-^-^'"^^''^''^ 


i^^^C^^^ 


S  PETERS  CO..  PHOTOLITHO.,  WASHINGTON.  O.  ( 


United  States  Patent  Office^ 


HENRY  S.  MONTGOMERY,  OF  TOPEKA,  KANSAS. 
GRAMOPHONE  SOUND-BOX. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  652,800,  dated  July  3,  1900. 

ipplicatlon  filed  August  15,  1899.    Serial  Uo.  727,316.    (No  model.) 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henry  S.  Montgomery, 
a  citizen  of  the  United  States,  residing  at  To- 
peka,  in  the  county  of  Shawnee  and  State  of 
S  Kansas,  have  invented  a  new  and  useful 
Sound-Box  for  Gramapliones,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  sound-boxes  in 
general,  and  more  particularly  to  that  class 

lo  employed  in  connection  with  the  reproduc- 
ing-diaphragms  of  gramophones, although  the 
structure  and  principles  involved  may  be  em- 
ployed in  connection  with  sound-producing 
diaphragms  used  in  other  connections. 

rs  One  object  of  the  invention  is  to  provide  a 
construction  in  which  the  vibrations  of  great 
frequency  will  be  absorbed  or  eliminated  to 
I'emove  the  objectionable  squeaks  and  simi- 
lar foreign  sounds  and  also  to  utilize  the  ef- 

2o  fective  energy  of  a  diaphragm  of  large  diame- 
ter which  under  ordinary  circumstances  has 
not  sufficient  rapidit3'of  vibration  to  produce 
the  proper  sound. 
A  further  object  of  the  invention  is  to  pro- 

2$  vide  a  construction  that  will  be  more  durable 
than  that  usually  employed  and  in  which  the 
delicate  parts  maj'  be  entirely  inclosed. 

Further  objects  of  the  invention  will  be 
evident  from  the  following  disclosure. 

30  In  the  drawings  forming  a  portion  of  the 
specification,  and  in  which  like  numerals  of 
refei'cnce  indicate  similar  parts  in  the  several 
views.  Figure  1  is  a  central  section  taken 
longitudinally  of  the  stem  and  diametrically 

35  of  the  diaphragm,  the  stylus-carrying  arm 
being  shown  in  elevation.  Fig.  2  is  a  section 
similar  to  Fig,  1  and  showing  a  modification 
of  interior  structure  and  the  employment  of 
a  cap  or  cover  to  inclose  the  stylus-arm.    Fig. 

40  3  is  a  top  plan  view  of  Fig.  1. 

Referring  now  to  the  drawings,  and  more 
particularly  to  Figs.  1  and  3,  5  represents  a 
cylindrical  sound-box,  at  one  end  of  which  is 
formed  an  annular  and  radial  flange  6.    The 

45  interior  of  the  box  5  is  provided  with  threads 
7  for  a  portion  of  its  length,  said  threads 
terminating  at  the  lower  edge  of  an  annular 
groove  8,  formed  at  one  end  of  the  box  and 
in  the  flange  G,  this  groove  being,  in  effect, 

50  a  widened  bore  of  the  box  and  having  a  side 
wall  9. 
Against  the  wall  9  is  placed  an  elastic  gas- 


ket 10,  of  ruJiber  or  other  suitable  material, 
against  which  is  disposed  a  diaphragm  11, 
preferably  of  mica.  Upon  the  diaphragm  ^5 
and  directly  above  the  gasket  10  is  a  second 
and  similar  gasket  12,  upon  which  and  the 
adjacent  end  of  the  box  is  disposed  a  disk- 
shaped  plate  13,  held  in  place  by  means  of 
screws  14,  passed  therethrough  and  into  the  60 
end  face  of  the  flange  6,  the  thickness  of  the 
gasket  12  being  such  that  it  will  be  com- 
pressed by  the  plate  13  when  the  latter  is 
screwed  into  place. 

A  stylus-carrying  arm  15  has  a  block  IG  65 
fixed  to  the  under  side  of  its  inner  end,  and 
which  block  is  provided  with  a  perforation 

17,  having  threads  for  engagement  by  a  screw 

18,  passed  upwardly  and  through  a  central 
perforation  in  the  diaphragm  11,  a  rubber  70 
washer  10  being  disposed  at  one  side  of  the  dia- 
phragm, between  it  and  the  head  of  the  screw, 
while  a  second  and  similar  washer  20  is  dis- 
posed between  the  block  IG  and  the  adjacent 
side  of  the  diaphragm  and  encircles  the  stem  75 
of  the  screw,  the  stylus-arm  being  thus  held 
fixedly  in  place  and  against  displacement  due 

to  excessive  vibration  of  the  diaphragm. 

The  inner  end  of  the  arm  15  is  preferably 
passed  through  a  guide  21  and  is  made  thin-  80 
ner  vertically  at  its  inner  end,  the  outer  end 
of  the  arm  being  cylindrical,  as  shown,  and 
formed  integral  with  a  bracket  22,  extending 
at  right  angles  thereto  and  fixed  within  a  re- 
cess in  the  periphery  of  the  box  through  the  85 
medium  of  the  screws  23,  the  arm  having 
thus  a  comparatively-stiff  connection  with 
the  box.     The  arm  15  is  provided  at  its  outer    • 
end  with  a  central  perforation  for  the  re- 
ception of  the  stylus,  and  which  need  not  be  90 
shown,  the  stylus  being  held  in  place  by 
means  of  a  set-screw  24,  as  is  usual. 

Engaging  the  threads  7  upon  the  inner  wall 
of  the  box  is  a  plug  30,  having  a  central  stem 
31,  through  which  and  the  plug  is  formed  the  95 
usual  sound-passage  32.  That  portion  of  the 
plug  30  engaging  the  threads  7  is  in  the  form 
of  a  flange  33  at  the  outer  end  of  the  dimin- 
ished portion  34,  this  diminished  portion  be- 
ing separated  from  the  inner  face  of  the  bos  100 
through  the  medium  of  an  interspace  or  cham- 
ber 35.  The  inner  end  of  the  diminished 
portion  34  is  provided  with  a  concentric  and 
circular  recess  36,  resulting  in  the  formation 
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of  a  flange  37,  formirig  a  continuation  of  the 
periphery  of  the  portion  34.  This  flange  37 
bears  directly  upon  the  elastic  gasket  38,  dis- 
posed against  the  lower  face  of  the  diaphragm. 
5  The  result  of  this  construction  is  that  upon 
the  movement  of  the  stj^lus  -  arm  the  dia- 
phragm 11  will  be  vibrated  and  that  it  will 
not  only  vibrate  in  its  entirety,  but  will  break 
np  into  two  parts  or  sections,  one  of  which 

10  will  have  the  recess  36  as  a  resonator,  while 
the  other  portion,  lying  between  the  flange 
37  and  the  inner  wall  of  the  box,  will  have 
the  chamber  35  as  its  resonator.  The  recess 
36  is  extremely  shallow,  and  thus  the  vol- 

15  nme  of  air  therein  does  not  absorb  the  vi- 
brations of  the  central  portion  of  the  dia- 
phragm, but  instead  transmits  its  vibrations 
through  the  sound  passage  or  tube  32.  On 
the  other  hand,  the  great  depth  of  the  cham- 

20  ber  35  contains  a  volume  of  air  that  absoi'bs 
the  high  and  weak  tones.  Moreover,  the  gas- 
ket 38  tends  normally  to  limit  the  effective 
vibration  of  the  diaphragm  to  that  part  in- 
closed thereby,  while  under  excessive  condi- 

25  tions  the  yielding  of  the  gasket  permits  the 
diaphragm  to  vibrate  in  its  entirety,  and  thus 
to  give  forth  a  greater  volume  than  would  be 
possible  with  a  diaphragm  of  small  diameter. 
Moreover,  it  is  found  that  the  shrill  and  me- 

30  tallic  sounds  and  whistling  noises  are  entirely 
eliminated.  In  order  to  hold  the  plug  at  the 
proper  point  of  its  adjustment  to  maintain 
proper  tension  of  the  diaphragm,  a  set-screw 
40  is  passed  through  a  threaded  perforation 

35  in  the  wall  of  the  box  and  engages  the  pe- 
riphery of  the  flanged  portion  33  of  the  plug. 
Referring  now  to  Fig.  2  of  the  drawings,  in 
this  construction  a  box  50  is  employed,  the 
interior  of  which  is  threaded,  as  shown  at 

40  51,  at  one  end  of  the  box,  the  opposite  end 
of  the  box  being  increased  in  interior  diame- 
ter, as  shown  at  52,  and  having  a  flange  53 
upon  the  outer  periphery  of  the  adjacent  end. 
This  increase  in  interior  diameter  results  in 

45  the  formation  of  a  wall  54,  against  which  is 
placed  a  gasket  55,  which  receives  the  dia- 
phragm 56.  Upon  this  diaphragm  is  arranged 
a  gasket  57,  and  within  the  box  and  resting 
upon  the  gasket  57  is  a  flange  58  upon  the 

50  inner  periphery  of  a  bushing  59,  which  ex- 

,  tends  to  the  outer  end  of  the  box  and  results 

in  the  formation  of  a  chamber  60  above  the 

diaphragm.     A  cover  or  closure  61  for  this 

chamber  is  screwed  upon  the  end  of  the  box 

55  and  engages  the  bushing  59  and  forces  its 
flange  58  against  the  gasket  57  to  hold  the 
diaphragm  in  position.  In  this  construction 
an  opening  is  formed  in  one  wall  of  the  box 
for  the  reception  of  the  stylus-arm  62,  which 

60  is  held  in  place  in  the  manner  above  de- 
scribed, the  inner  end  of  the  arm  being  firmly 
secured  to  the  diaphragm  by  means  of  the 
screw  63  and  which  connection  is  similar  in 
every  respect  to  that  shown  in  Fig.  1.     The 

65  plug  65  in  this  construction  is  similar  to  the- 
plug  30,  with  the  exception  that  it  is  shorter, 
and  the  chamber  66  thereof,  corresponding 


to  the  chamber  35,  has  a  lesser  depth,  and,  if 
desired,  the  depth  of  this  chamber  may  be 
made  no  greater  than  that  of  the  central  re-  70 
cess  in  the  end  of  the  plug. 

The  structure  shown  in  Fig.  2  is  provided 
with  a  set-screw  67  for  the  same  purpose  as 
that  shown  in  Fig.  1,  and  from  the  above  de- 
scription it  will  be  seen  that  the  several  ob-  75 
jeets  of  the  invention  have  been  secured. 

It  will  of  course  be  understood  that  in  prac- 
tice the  specific  construction  shown  and  de- 
scribed may  be  varied,  that  any  suitable  ma- 
terials may  be  emploj'ed,  and  that  any  de-  80 
sired  proportions  may  be  observed  without 
departing  from  the  spirit  of  the  invention. 

As  above  mentioned,  the  inner  end  of  the 
stylus-carrjung  arm  is  reduced  in  diameter  in 
the  direction  of  vibration  of  the  diaphragm,  85 
and,  as  shown  in  the  drawings,  the  object  of 
this  reduction  in  diameter  being  to  form  a 
spring,  so  that  the  arm  will  be  yieldable  with 
respect  to  the  diaphragm,  the  result  being  a 
more  efficient  operation  of  the  apparatus.        90 

What  I  claim  is — 

1.  The  combination  with  a  sound-box,  of  a 
diaphragm  therein  and  fixed  thereto  at  the 
periphery  of  the  diaphragm,  a  plug  in  the  box 
engaging  the  diaphragm  at  one  side  interme-  95 
diate  its  center  and  periplierj^  to  establish  a 
node,  a  separate  resonator  for  each  segment 

of  vibration  of  the  diaphragm ,  said  diaphragm 
being  adapted  to  vibrate  in  its  entirety  and 
in  segments,  and  a  stjdusoperatively  connect-  100 
ed  with  the  diaphragm  at  the  opposite  side 
from  the  plug. 

2.  Tiie  combination  witli  a  sound-box,  of  a 
diaphragm  fixed  in  the  box  at  the  periphery 

of  the  diaphragm,  aplugin  the  box,  a  cushion  105 
between  the  plug  and  the  diaphragm  and  en- 
gaging the  diaphragm  at  one  side  thereof  be- 
tween its  periphery  and  its  center  to  establish 
a  node,  a  separate  resonator  for  each  segment 
of  vibration  of  the  diaphragm,  whereby  the  no 
diaphragm  will  vibrate  in  its  entirety  and  in 
sections,  and  a  stylus  operatively  connected 
with  the  diaphragm  at  the  opposite  side  from 
the  plug. 

3.  The  combination  with  a  sound-box,  of  a  115 
diaphragm  therein  and  fixed  thereto,  said 
diaphragm  having  a  yieldable  support  at  one 
side  between  its  center  and  its  connection 
with  the  box,  whereby  the  diaphragm  will 
vibrate  in  its  entirety  and  in  sections,  a  sep-  120 
arate  resonator  for  each  section  of  the  dia- 
phragm, and  a  stylus  operatively  connected 
with  the  diaphragm  for  vibrating  it. 

4.  The  combination  with  a  sound-box,  of  a 
diaphragm  havinga  yieldable  connection  with  125 
the  box,  a  yieldable  contact  with  the  dia- 
phragm intermediate  said  connection  and  the 
center  of  the  diaphragm,  whereby  the  dia- 
phragm will  vibrate  in  its  entirety  and  in  sec- 
tions, and  a  stylus  operatively  connected  with  130 
the  diaphragm  for  vibrating  it. 

5.  The  combination  with  a  sound-box,  of  a 
diaphragm  yieldably  connected  with  the  box, 
a  yieldable  contact  with  the  diaphragm  on  a 
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continuous  line  concentric  with  the  dia- 
phragm, whereby  the  diaphragm  will  vibrate 
in  its  entirety  and  in  sections,  and  a  stylus 
operatively  connected  with  the  diaphragm  for 
5  vibrating  it. 

6.  The  combination  with  a  sound-box,  of  a 
diaphragm  within  the  box  and  connected 
thereto,  and  a  plug  adapted  for  engagement 
with  the  box,  said  plug  having  a  sound-tube, 

lo  and  concentric  recesses  in  the  end  of  the  plug 
resulting  in  the  formation  of  a  flange,  said 
flange  Ij'ing  between  the  peripheries  of  the 
plug  proper  and  the  edge  of  the  sound-tube 
and  engaging  the  diaphragm  between  its  cen- 

1$  ter  and  its  connection  with  the  sound-box, 
whereby  the  diaphragm  will  vibrate  in  sec- 
tions. 

7.  The  combination  with  a  sound-box,  of  a 
diaphragm  within  the  box  and  fixed  thereto, 

2o  and  a  plug,  said  plug  having  concentric  de- 
pressions in  its  end,  said  depressions  having 
different  depths  and  resulting  in  the  forma- 
tion of  a  flange  adapted  for  engagement  with 
the  diaphragm  between  its  center  and  its  con- 

25  nection  with  the  box,  whereby  the  diaphragm 
will  vibrate  in  its  entirety'  and  in  sections. 

8.  The  combination  with  a  sound-box  hav- 
ing a  diaphragm  yieldably  connected  there- 
with, of  a  plug  for  the  box  having  concentric 

30  recesses  in  its  end  resulting  in  the  formation 
of  a  flange,  a  gasket  disposed  between  the 
flange  and  the  diaphragm  and  in  contact  with 
both,  said  gasket  engaging  the  diaphragm  be- 
tween its  center  and  its  connection  with  the 

35  box,  whereby  the  diaphragm  will  vibi'ate  in 
its  entirety  and  in  sections,  a  sound-tube  lead- 
ing through  the  plug,  and  a  stylus  connected 
with  the  diaphragm  for  operating  it. 

9.  The  combination  with  a  sound-box  and 
40  the  diaphi'agm  therein,  of  a  sound-tube  in  op- 
erative relation  to  the  diaphragm,  a  bushing 
adapted  to  hold  the  diaphragm  in  place,  a 


cover  for  the  bushing  ana  diaphragm  and  en- 
gaged with  the  box,  and  a  stylus-arm  con- 
nected with  the  diaphragm  and  lying  between  45 
it  and  the  cover. 

10.  The  combination  with  a  sound-box  hav- 
ing a  diaphragm  therein,  of  an  arm  adapted  to 
receive  a  stylus  and  having  rigid  connection 
with  the  box,  and  with  the  diaphragm,  said  50 
arm  having  a  spring  portion  intermediate  its 
points  of  connection  and  the  point  of  connec- 
tion of  the  arm  with  the  box  being  between 
the  stylus-receiving  end  and  the  point  of  at- 
tachment to  the  diaphragm.  55 

11.  The  combination  with  a  sound-box  hav- 
ing a  diaphragm,  of  a  stj'lus-arm  fixed  rigidly 
to  the  box  and  to  the  diaphragm  and  adapted 
to  receive  a  stylus,  said  arm  being  reduced  in 
diameter  in  the  direction  of  vibration  of  the  60 
diaphragm  to  form  a  spring  and  the  point  of 
connection  of  the  arm  with  the  box  being  be- 
tween the  stylus-receiving  end  and  the  point 

of  attachment  to  the  diaphragm. 

12.  The  combination  with  a  sound-box,  of  65 
a  diaphragm  therein,  said  diaphragm  having 

a  support  at  one  side  between  its  center  and 
its  connection  with  the  box,  whereby  the  dia- 
phragm will  vibrate  in  its  entirety  and  in  sec- 
tions, and  a  stylus-arm  connected  rigidly  with  70 
the  box,  said  arm  being  connected  with  the 
diaphragm  at  one  side  of  its  connection  with 
the  box  and  having  a  stylus  at  the  opposite 
side  of  its  connection  with  the  box,  whereby 
the  stylus  and  diaphragm  will  be  operated,  75 
one  by  the  other. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  hereto  affixed  my  signature  in 
the  presence  of  two  witnesses. 

HENRY  S.  MONTGOMERY. 

Witnesses: 

Geo.  II.  Chandleb, 
Harry  H.  Hollander. 
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to  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  N.  Beown,  a 
citizen  of  the  United  States,  residing  at  Mus- 
kegon, in  the  county  of  Muskegon  and  State 
5  of  Michigan,  have  invented  certain  new  and 
useful  Improvements  in  Devices  for  Repro- 
ducing Sounds;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable  oth- 

ib  ers  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

This  invention  has  reference  to  a  novel 
construction  in  a  device  for  reproducing  the 
sounds  of  a  phonogram-record. 

i^  The  invention  consists  in  the  features  of 
construction  hereinafter  described  and  spe- 
cifically claimed. 

In  the  accompanying  drawings,  forming 
part  of  this  specification.  Figure  1  is  a  side 

2b  elevation  of  a  sound-reproducing  device  con- 
structed in  accordance  with  this  invention 
and  shown  as  arranged  for  reproducing 
sounds  recorded  upon  a  gramophone -disk. 
Fig.  2  is  a  top  plan  view  of  the  same.     Fig.  3 

25  is  a  side  elevation  of  this  invention  as  ar- 
ranged for  reproducingsounds  recorded  upon 
a  phonograph-cylinder.  Fig.  4  is  a  vertical 
section  taken  on  the  line  4  4  of  Figs.  1  and  2. 
Fig.  5  is  a  perspective  view  of  the  resilient 

30  post  or  support  in  detail. 

I  have  discovered  that  the  sound-writings 
of  a  phonogram  can  be  reproduced  as  sono- 
rous vibrations  by  means  of  a  single  bar  or 
rod,  preferably  of  wood,  that  is  yieldingly 

35  supported  and  which  is  provided  with  a  point 
or  projection  adapted  to  travel  in  the  spiral 
groove  or  score  containing  the  sound-writ- 
ings. In  constructing  a  device  of  this  kind 
I  have  successfully  reproduced  sounds,  either 

40  musical  or  articulate  speech,  from  the  record 
of  a  phonogram  by  the  employment  of  a  bar 
or  rod  of  wood  that  is  yieldingly  supported 
near  one  end  thereof  and  which  is  provided 
at  its  other  end  with  a  pin  or  projection  to 

45  travel  in  the  groove  containing  the  sound- 
writings.  I  am  not  prepared  to  explain  the 
phenomena,  nor  the  manner  in  which  the 
sounds  are  reproduced,  and  therefore  will  not 
attempt  to  specify  herein  the  scientific  prin- 

50  ciples  for  the  reproduction  of  the  sound,  but 
will  simply  describe  the  essential  features 


and  the  principle  of  the  invention  as  I  have 
found  them  in  practical  use. 

It  is  understood,  of  course,  that  the  inven- 
tion is  applicable  for  the  reproduction  of  the  55 
sounds  recorded  upon  phonograph-cylinders, 
gramophone  -  disks,  and  other  analogous 
phonogram-records,  and  in  the  accompanying 
drawings  the  invention  is  shown  in  connec- 
tion with  a  phonograph-cjiinder  and  a  gramo-  60 
phone^disk. 

In  said  drawings  I  have  shown  a  vibratory 
member  1,  partaking  of  the  shape  of  a  rod  or 
bar;  As  shown  in  the  drawings,  this  vibra- 
torj'  member  1  is  yieldinglj^  supported  near  65 
one  end  thereof,  whereby  it  can  move  both 
laterally  and  vertically)  while  its  other  end 
is  provided  with  a  projection  or  pin  2,  that 
projects  below  the  vibratory  member  and  is 
conveniently  located  at  an  angle  thereto,  as  70 
shown,  to  effectually  prevent  the  scratching 
of  the  sound-writings.  Upon  the  vibratory 
member  1  is  arranged  a  weight  3,  that  serves 
to  hold  the  projection  or  pin  2  upon  the  phono- 
gram-record under  sufficient  tension  to  pro-  75 
duce  the  most  satisfactory  results.  This 
weight  is  adjustable  upon  the  vibratory  mem- 
ber between  the  point  at  which  it  is  yield- 
ingly supported  and  the  pin  or  projection  2, 
whereby  the  tension  with  which  it  is  held  8b 
against  the  phonogram-record  can  be  regu- 
lated. 

The  device  as  above  constructed, it  is  foundj 
reproduces  the  sound  without  the  aid  of  a 
horn  or  ear-tubes,  and,  as  above  stated,  al-  85 
though  I  am  not  prepared  to  explain  the  man- 
ner in  which  the  sounds  are  reproduced,  yet 
I  have  found  it  to  be  a  fact. 

The  particular  construction  iu  the  yielding 
support  for  the  vibratory  member  consists  of  90 
a  resilient  post  4,  comprising  a  coil-spring 
that  is  firmly  fastened  at  its  lower  end  upon 
the  base  5,  while  its  upper  end  is  provided 
with  a  finger  6,  that  extends  upward  on  one 
side  of  the  post  and  which  passes  through  an  95 
opening  7  in  the  vibratory  member,  in  which 
it  fits  snugly.     This  resilient  post  or  support, 
by  means  of  which  the  vibratorj'  member  is 
yieldingly  supported, is  provided  with  a  socket 
to  receive  a  horn  or  ear-tube,  and  in  the  par-  loo 
ticular  construction  illustrated  this  socket  of 
course  is  formed  by  the  cylindrical  body  made 
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by  the  coil-spring,  and  since  the  finger  at  the 
upper  end  thereof  extends  upwardly  on  one 
side  of  the  coil-spring  the  end  of  the  tube  or 
horn  can  be  easily  inserted  within  the  upper 
5  end  of  the  coil-spring.  The  said  coil-spring 
can  be  secured  firmly  in  its  upright  position 
by  forcing  its  lower  end  over  a  boss  or  pro- 
jection 8  upon  the  base  5.  The  pin  or  pro- 
jection near  the  free  end  of  the  vibratory 

lo  member  is  removable,  so  that  it  can  be  re- 
placed when  worn  or  whenever  it  is  desired, 
and  as  an  inexpensive  and  simple  embodi- 
ment the  end  of  the  vibratory  member  is 
simply  provided  with  an  opening  in  which 

15  the  pin  or  projection  is  wedged. 

In  Figs.  1  and  2  the  device  is  shown  in  con- 
nection with  a  phonogram-disk,  while  in  Fig. 
3  it  is  shown  in  connection  with  a  phonogram- 
cylinder.     In  Fig.  3  I  have  also  shown  the  pin 

20  or  projection  2  as  provided  at  its  lower  end 
with  a  miniite  roller  9  to  come  in  contact  with 
the  phonogram  -  record  and  which  will  of 
course  subject  the  said  record  to  less  wear 
than  if  used  in  connection  with  the  rigid  point 

25  or  projection,  as  heretofore  described,  and 
shown  in  Figs.  1  and  2.  Further,  in  Fig.  31 
have  shown  the  post  or  support  for  yieldingly 
supporting  the  end  of  the  vibratory  member 
as  solid,  as  shown  at  10,  while  it  is  provided 

30  with  a  yielding  finger  6,  upon  which  the  mem- 
ber 1  is  mounted.  In  this  construction  the 
end  of  the  vibratory  member  can  be  reduced 
or  rounded,  so  that  it  can  be  inserted  in  the 
end  of  the  ear-tube  11  or  in  the  horn,  as  is  ob- 

35  vious. 

It  is  understood,  of  course,  that  the  form  of 
post  shown  in  Figs.  1  and  2  serves  to  intensify 
the  vibration  and  to  make  the  sound  clearer 
and  of  greater  volume  as  compared  with  the 

40  form  of  post  shown  in  Fig.  3,  although  in  ac- 
cordance with  the  principle  involved  by  this 
invention  I  contemplate  employing  either  a 
solid,  a  coil-spring,  or  a  resilient  post  for  sup- 
porting the  vibratory  member  for  the  purpose 

45  of  reproducing  the  sounds  of  a  phonogram- 
record  either  with  or  without  the  aid  of  an 
ear-tube  or  horn,  as  found  most  convenient 
and  desirable. 

Having  thus  described  my  device,  what  I 

50  claim  as  new,  and  desire  to  secure  by  Letters 
Patent,  is — 

1.  A  sound-reproducing  device,  consisting 
of  a  vibratory  member  secured  near  one  end 
thereof  to  a  resilient  post  or  support  compris- 

55  ing  a  coil-spring,  and  provided  near  its  other 
end  with  a  point  or  projection  adapted  to 
travel  over  the  sound-writings  of  a  phono- 
gram. 

2.  A  sound-reproducing  device,  consisting 
60  of  a  vibratory  member  secured  near  one  end 

thereof  to  an  upwardly-extending  finger  at 
the  upper  end  of  a  resilient  post  or  support, 
said  post  or  support  consisting  of  a  coil-spring. 


and  a  point  or  projection  adapted  to  travel 
over  the  sound-writings  of  a  phonogram.         65 

3.  A  sound-reproducing  device,  consisting 
of  a  vibratory  member  secured  near  one  end 
thereof  to  a  resilient  post  or  support,  said  post 
or  support  consisting  of  a  coil-spring  having 
an  upwardly-extending  finger  situated  to  one  70 
side  thereof  and  upon  which  said  vibratory 
member  is  mounted,  and  a  point  or  projec- 
tion near  the  other  end  of  said  vibratory  mem- 
ber adapted  to  travel  over  the  sound-writ- 
ings of  a  phonogram.  75 

4.  In  a  sound-reproducing  device,  the  com- 
bination of  a  single  vibratory  bar  of  resonant 
material  as  contradistinguished  from  a  sound- 
transmitting  device,  a  point  or  projection  at 
one  extremity  thereof  adapted  to  travel  over  80 
the  sound-writings  of  a  phonogram,  a  support 
consisting  of  a  coiled  upright  spring  mounted 

at  one  end  on  a  base  and  having  its  other  end 
deflected  and  rigidly  attached  to  said  bar,  and 
an  ear-tube  inserted  in  and  leading  from  the  85 
upper  end  of  the  coil. 

5.  In  a  sound-reproducing  device,  the  com- 
bination of  a  single  vibratory  bar  of  resonant 
material  constituting  in  itself  a  sound-repro- 
ducing device,  a  point  or  projection  at  one  90 
extremity  thereof  adapted  to  travel  over  the 
sound-writings  of  a  phonogram,  a  support 
consisting  of  a  spring  mounted  at  one  end  on 

a  base  and  having  its  other  end  rigidly  at- 
tached to  said  bar,  and  an  ear-tube.  95 

6.  In  a  sound-reproducing  device,  the  com- 
bination of  a  single  solid  rod  or  bar  of  wood 
provided  near  its  outer  end  with  a  point  or 
projection  adapted  to  travel  over  the  sound- 
writings  of  a  phonogram,  said  rod  or  bar  con-  icc 
stituting  in  itself  alone  a  sound-reproducing 
device  as  contradistinguished  from  a  sound- 
transmitting  device,  and  a  metal  spring  rig- 
idly connected  with  the  other  end  of  this  rod 

or  bar  so  as  to  support  it  but  permit  lateral  105 
and  vertical  movements  of  the  end  carrying 
said  point,  substantially  as  described. 

7.  In  a  sound-reproducing  device,  the  com- 
bination of  a  single  solid  resonant  rod  or  bar 

of  wood  provided  at  one  end  with  a  point  or  no 
projection  adapted  to  travel  over  the  sound- 
writings  of  a  phonogram,  said  rod  or  bar  con- 
stituting in  itself  alone  a  sound-reproducing 
device  as  contradistinguished  from  a  sound- 
transmitting  device,  and  a  support  resilient  115 
within  its  body  and  rigidly  attached  at  its 
extremities  to  a  fixed  base  and  to  the  rod  or 
bar  at  the  end  of  the  latter  remote  from  said 
point  or  projection,substantially  as  described. 

In  testimony  whereof  I  have  signed  this  120 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

JOSEPH  N.  BROWN. 

Witnesses: 

L.  R.  Brown, 
Wm.  Carpenter. 
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To  all  xvliom  it  may  concern: 

Be  it  known  that  I,  Arthur  C.  Ferguson, 
a  citizen  of  the  United  States,  residino:  at 
New  York,  (Brooklyn,)  in  the  county  of  Kings 
5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Appa- 
ratus for  Recording  and  Repi'oducing  Sound ; 
and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  of  the  inven- 

10  tion,  such  as  will  enable  others  skilled  in  the 
art  to  which  it  appertains  to  make  and  use 
the  same. 

This  invention  relates  to  means  for  record- 
ing and  reproducing  articulate   speech,   as 

15  well  as  musical  and  other  sounds;  and  it  con- 
sists, substantially,  in  such  features  of  im- 
provement as  will  hereinafter  be  more  par- 
ticularly described. 

In  carrying  my  invention  into  effect  I  pro- 

2o  vide  a  suitable  apparatus  or  machine  com- 
prising a  rotary  disk  or  support,  a  separate 
or  detachable  disk  covered  with  suitable  ma- 
terial adapted  to  be  indented,  and  a  vibrat- 
ing   diaphragm   combined  with   a   movable 

25  point  for  producing  indentations  upon  the 
covering  of  the  said  separate  or  detachable 
disk.  In  operation  by  causing  any  sound  to 
be  projected  against  the  diaphragm — as,  for 
instance,  the   human  voice  in  speaking  or 

30  singing — the  said  diaphragm  will  vibrate  cor- 
responding to  the  depth  or  pitch  of  the  voice, 
and  a  rapid  motion  being  thus  imparted  to 
the  said  movable  point  the  latter  bj^  playing 
upon  the  surface  of  the  covering  of  the  re- 

35  movable  or  detachable  disk  will  indent  the 
same  in  correspondence  with  the  vibrations 
of  the  said  diaphragm,  and  thereby  accuratelj'^ 
record  the  sound,  whatever  be  its  nature. 
While  recording  the  sound  in  this  manner, 

40  the  construction  and  operation  of  the  parts 
are  such  that  the  indentations  are  produced  in 
concentric  lines,  so  that  the  entire  surface  of 
the  covering  of  the  detachable  or  removable 
disk  may  be  thus  utilized,  and  after  the  de- 

45  sired  record  has  been  made  it  is  simplj'^  nec- 
essary to  replace  the  movable  point  at  the 
position  of  starting,  whereupon  by  a  continu- 
ance of  the  rotary  motion  of  the  said  disk  an 
exact  reproduction  of  the  sound  is  obtained. 

50  My  invention  is  based  upon  the  principle 
of  operation  of  the  well-known  "Edison" 


phonograph-machine;  but  the  particular  ap- 
paratus or  machine  which  I  employ  is  much 
more  simple  in  its  construction  and  arrange- 
ment, and  instead  of  employing  a  waxcylin-  55 
der  or  a  cylinder  covered  with  tin-foil  I  em- 
ploj'  a  suitable  disk  covered  with  metal  foil 
or  its  equivalent  as  the  element  or  medium 
for  obtaining  the  record  and  reproduction  of 
the  .sound.  By  the  use  of  such  a  disk  I  60 
obtain  a  smooth  unbroken  surface  of  foil 
without  the  exercise  of  the  care  necessary 
with  a  cylinder  to  bring  the  meeting  edges  of 
the  foil  together  and  which  if  not  effected 
with  accuracy  results  in  imperfect  records  65 
and  reproductions  as  well.  The  principal 
object  I  have  in  view,  however,  in  the  em- 
ployment of  such  a  disk  is  to  provide  a  sound 
recording  and  reproducing  medium  which  is 
exceedingly  light  and  strong  and  one  which  70 
is  capable  of  transmission  through  the  mails 
without  danger  of  rupture  or  distortion  and 
at  no  greater  cost  to  the  sender  than  that  of 
an  ordinary  letter.  Thus  it  will  be  seen  that 
individuals  at  distant  points  each  having  a  75 
machine  can  carry  on  correspondence  in  a 
.secret  or  most  private  manner.  The  cost  of 
the  disk  as  compared  with  that  of  a  cylinder 
is  very  small,  since  the  same  is  readily  cut 
out  by  means  of  suitable  dies  and  requires  80 
no  subsequent  shaping  or  manipulation  to 
adapt  it  to  the  machine.  The  said  removable 
or  detachable  disk  is  simply  placed  upon  the 
permanent  rotary  disk,  and  whenever  a  rec- 
ord of  sound  is  to  be  made — as  of  speech,  for  85 
instance — the  voice  is  thrown  upon  the  dia- 
phragm through  an  ordinarj^  funnel  in  the 
usual  way,  and  then  when  the  reproduction 
is  effected  the  emission  of  the  sound  also 
takes  place  through  the  funnel.  90 

It  is  my  purpose  to  manufacture  the  remov- 
able or  detachable  disks  in  large  quantities 
and  to  sell  the  same  in  lots  or  packages,  so 
that  a  person  having  provided  himself  with 
a  machine  can  readily  obtain  the  disks  as  95 
they  maj'  be  needed  or  required.  Preferably 
the  disks  will  be  sold  readj'  covered  with  tin- 
foil; but  it  is  evident  that  the  user  can  cover 
them  when  required  with  but  little  difficulty. 
As  a  further  special  feature  of  the  removable  100 
disk  it  will  be  noted  that  the  same  is  con- 
structed to  be  supported  in  proper  position 
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upon  the  permanent  disk  of  the  machine  when 
placed  thereon  for  use,  thus  requiring  no  fit- 
ting or  cutting  thereof  after  purchase. 

The  above  and  additional  objects  and  ad- 
5  vantages  of  my  present  improvements  will  be 
more  fully  hereinafter  understood  when  taken 
in  connection  with  the  accompanying  draw- 
ings, in  which — 

Figure  1  is  a  view  in  perspective  of  a  ma- 

10  chine  constructed  and  arranged  in  accordance 
with  my  invention,  and  Fig.  2  is  a  similar 
view  from  the  rear  of  the  vibratory  dia- 
phragm detached.  Fig.  3  is  a  rear  view  of 
the  machine  to  more  clearly  indicate  the  ar- 

15  rangement.  Fig.  4  is  a  sectional  view  through 
the  center  of  the  permanent  rotary  disk  or 
support,  and  Fig.  5  is  a  sectional  view  of  the 
removable  or  detachable  disk  to  show  how  in 
some  instances  the  edge  of  the  metal  foil  is 

20  turned  over  the  edge  of  said  disk.  Fig.  6  is 
a  face  or  front  view  of  the  removable  or  de- 
tachable disk  to  show  the  bared  central  por- 
tion thereof.  Fig.  7  is  a  similar  view  of  said 
removable  disk,  showing  the  same  with  the 

25  foil  covering  extending  all  the  way  to  the  con- 
trol-opening thereof  and  with  said  opening 
of  rounded  form.  Fig.  8  is  also  a  similar 
view  representing  the  central  opening  of  the 
removable  disk  as  rectangular  and  showing 

30  a  similar  form  of  projeclion  therethrough  from 
the  permanent  disk  or  support. 

In  the  drawings,  1  represents  a  suitable 
base,  upon  which  is  mounted  and  secured  a 
suitable  standard   2,  the  upper  portion  3  of 

35  which  is  bent  or  turned  back  slightly  at  4,  by 
which  the  permanent  rotary  support  or  disk 
5,  hereinafter  described,  isgiv^n  a  slight  rear- 
M'ardly- inclined  position,  the  better  to  ob- 
serve the  progress  of  the  indentations  deline- 

40  ated  upon  the  covering  of  the  removable  or 
detachable  disk  7,  also  hereinafter  more  spe- 
cifically referred  to.  Secured  to  the  said 
standard  2  is  a  j'oke  or  frame  8,  preferably 
semicircular  in  shape  and  with  its  two  arms 

45  or  branches  9  projecting  forwardly  or  toward 
the  front  of  the  machine.  Journaled  in  suit- 
able openings  in  said  arms  or  branches  9  is  a 
horizontal  shaft  10,having  a  right-hand  screw- 
thread  of  suitable  pitch,  and  one  end  of  said 

50  shaft  projects  beyond  the  yoke  or  frame  and 
is  provided  with  a  driving  belt-pulley  11  and 
an  operating  crank  or  handle  12.  The  arm 
or  branch  9  of  the  said  yoke  or  frame  con- 
tiguous to  the  said  belt-pulley  and  crank  is 

55  provided  with  an  upwardly -projecting  arm 

or  member  13,  in  the  upper  end  of  which  is 

rotatably  mounted  two  small  guide-pulleys 

14  and  15. 

Attached  to  the  upper  bent  portion  3  of  the 

60  standard  2  is  a  sleeve  16,  having  a  slight  for- 
ward and  upward  inclination  preferably,  and 
through  which  sleeve  passes  a  short  shaft  17, 
to  the  forward  upper  end  of  which  is  attached 
or  secured  a  permanent  disk  or  support  5, 

65  through  the  center  of  which  the  end  of  said 
shaft  17  projects,  as  at  19.  Secured  to  the 
under  side  of  the  permanent  disk  or  support 


5  is  a  pulley  20,  which  is  concentric  with  shaft 
17,  and  passing  around  this  pulley  and  over 
the  guide-pullej'S  14  15  and  thence  around  70 
driving-pullejf  11  is  a  driving  cord  or  belt  21. 

Supported  by  the  arm  9  of  the  yoke  or  frame 
opposite  to  the  driving-pulley  and  operating- 
crank  is  a  guide-bar  22,  which  is  elevated 
above  and  parallel  to  the  screw-shaft  10,  and  75 
moving  on  this  bar  is  a  slide  23,  to  which  is 
connected  a  traveler  or  half-nut  24,  that  rests 
upon  the  screw-shaft  and  is  caused  to  travel 
to  the  right  whenever  the  operating  handle 
or  crank  is  turned.  Said  slide  is  capable  of  80 
being  turned  outwardlj^  on  the  guide-bar,  so 
as  to  elevate  the  half-nut  from  the  screw- 
shaft  and  permit  the  said  slide  and  half-nut 
to  be  moved  back  after  the  same  have  reached 
the  limit  of  movement  in  the  right-hand  di-  85 
rection.  Removably  fitted  to  a  block  25, 
carried  by  said  slide,  is  an  ordinary  Edison 
diaphragm  26,  provided  with  a  vibrating  or 
movable  point  27  on  the  inner  side,  (see  Fig. 
3,)  which  when  any  sound  is  projected  against  90 
the  said  diaphragm  is  caused  to  move  rapidly 
against  the  removable  disk  and  which  latter 
being  covered  with  tin-foil  or  its  equivalent 
will  be  indented  accordingly. 

Connecting  the  half-nut  24  with  the  base  1  95 
or  other  part  of  the  machine  is  a  spring  30, 
which  tends  to  hold  the  nut  steadily  in  place 
on  the  screw-shaft  10  as  the  latter  is  operated 
to  produce  a  sound-record. 

From  the  foregoing  it  will  be  seen  that  by  100 
first  placing  the  slide  and  its  diaphragm,  to- 
gether with  the  half-nut,  at  the  left  of  the 
machine  and  then  turning  the  operating  crank 
or  handle  the  permanent  and  detachable  disks 
will  be  rotated  together,  while  at  the  same  105 
time  the  diaphragm  and  slide  will  be  carried 
to  the  right  by  movement  of  the  half-nut,  and 
in  this  way  the  indentations  produced  upon 
the  surface  of  the  covering  of  the  removable 
disk  will  be  in  continuous  concentric  lines.      no 

In  order  to  project  or  concentrate  the  sound 
upon  the  diaphragm,  I  employ  a  suitable  de- 
tachable funnel  30,  which  is  supported  or  held 
in  position  by  means  of  a  suitable  wire  bracket 
32,  secured  at  one  end  to  the  base  1.  115 

The  removable  or  detachable  disk  7  can  be 
of  any  suitable  material;  but  preferably  I 
make  the  same  of  thin  aluminium,  and  the 
same  is  covered  with  suitable  material  adapt- 
ed to  be  indented  easily,  preferably  metal  120 
foil.  Thus  in  Figs.  5  to  8  the  covering  of 
metal  foil  is  designated  at  35.  As  previously 
stated  herein,  I  propose  to  manufacture  and 
sell  the  said  disks  in  quantities,  and  in  order 
that  there  will  be  no  difficulty  in  placing  the  125 
same  in  position  for  use  quickly  I  construct 
it  to  be  received  upon  the  permanent  rotary 
support  or  disk  5  of  the  machine — as,  for  in- 
stance, by  fitting  around  the  pi'ojeeting  end 
19  of  the  shaft  17.  Ordinarily  I  can  con-  130 
struct  the  said  disk  with  a  central  opening  36 
either  round,  as  in  Fig.  7,  or  rectangular,  as 
in  Fig.  8,  and  by  also  making  the  projection 
19  of  corresponding  shape  the  said  disk  will 
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be  held  in  place  by  simply  slipping  the  same 
upon  the  projection  and  then  pushing  it  back 
against  the  permanent  disk  5.  Sometimes, 
however,  when  the  projection  19  is  round  I 
thread  the  same.  Fig.  2,  and  I  then  employ  a 
nut  40,  screwing  thereon,  simply  as  an  addi- 
tional safeguard  to  prevent  the  removable 
disk  from  slipping  off.  The  use  of  this  nut 
is  not  absolutely  necessary,  however.  Some- 
times when  the  same  is  employed  I  prefer  to 
remove  a  portion  of  the  metal-foil  covering  of 
the  removable  disk  and  leave  the  latter  bared 
at  36='  for  a  space  at  least  equal  to  or  slightly 
in  excess  of  the  diameter  of  the  said  nut  40, 
so  that  in  screwing  the  nut  up  tightly  against 
the  disk  there  will  be  no  danger  of  tearing  or 
disturbing  the  foil  covering  by  abrasion. 

In  order  to  entirely  cover  the  outer  surface 
of  the  removable  disk  and  also  to  present  no 
edge  of  the  metal  foil  at  the  edge  of  the  said 
disk,  I  prefer  that  the  said  foil  covering  shall 
lap  over  or  be  folded  around  the  edge  of  the 
disk  at  39,  (see  Fig.  5,)  and  in  this  case  I  pro- 
vide the  outer  or  upper  surface  of  the  perma- 
nent rotary  disk  5  with  an  annular  recess  41 
at  the  edge, which  serves  to  receive  the  turned- 
over  portion  of  the  tin-foil  covering  and  per- 
mits the  removable  disk  to  lie  flat  against 
he  said  permanent  disk.  I  need  not  adhere 
strictly  to  this  arrangement,  however. 

From  the  foregoing  description  regarding 
the  removable  disk  it  will  be  understood  that 
the  same  is  substantially  a  separate  article  of 
manufacture  in  itself  and  embodies  a  struc- 
tural form  adapting  it  to  be  at  once  fitted  in 
place  for  use  in  conuection  with  the  perma- 
nent disk  of  this  or  any  other  similar  sound 
recording  and  reproducing  machine. 

By  forming  the  removable  or  detachable 
disk  with  the  central  rectangular  opening  I 
provide  means  bj'  which  the  said  disk  is  read- 
ily placed  on  and  taken  from  its  support,  and 
while  the  same  is  in  position  it  cannot  rotate 
independently  of  said  support,  and  b}'  turn- 
ing the  foil  covering  around  the  edge  of  the 
disk  not  only  is  such  covering  held  in  place 
without  the  use  of  adhesives  or  other  means, 
but  at  the  same  time  an  annular  flange  of  the 
foil  is  formed  or  produced  on  the  rear  or  in- 
ner face  of  the  disk,  which  flange  is  received 
in  the  recess  on  the  support,  so  as  to  permit 
the  said  disk  to  lie  in  place  flatly  and  firmly 
without  independent  vibrations  thereof,  and 
besides  this  turned-over  edge  of  the  foil  pre- 
vents in  a  very  large  degree  the  tearing  of 


the  foil  from  the  disk,  such  as  would  be  apt 
to  occur  from  handling  of  the  completed  disk 
or  on  insertion  of  the  same  in  an  envelop,  pro- 
vided the  edge  of  the  foil  extended  only  to  the 
edge  of  the  disk.  My  improved  detachable  6o 
disk  thus  presents  many  advantages  over 
disks  heretofore  employed  in  this  class  of  de- 
vices. 

Without  limiting  myself  to  the  precise  de- 
tails herein  shown  and  described,  I  claim —    65 

1.  In  a  machine  for  recording  and  reproduc- 
ing sound,  the  combination  of  a  permanent 
rotary  disk  or  support  recessed  at  the  edge 
on  its  upper  su  rf  ace,  a  removable  disk  thereon 
having  a  metal-foil  covering  with  folded-over  70 
edge  received  by  said  recess,  a  traveler  or  nut, 

a  vibrating  diaphragm  and  movable  point 
moved  along  by  said  traveler,  and  means  for 
operating  the  parts,  substantially  as  de- 
scribed. 75 

2.  In  a  machine  for  recording  and  reproduc- 
ing sound,  the  combination  with  a  suitable 
base  and  standard  thereon,  of  a  semicircular 
yoke  or  frame  secured  to  the  standard  with 
the  branches  thereof  projecting  forwardly  of  8c 
the  machine,  a  screw-shaft  journaled  in  said 
branches,  and  a  guide-bar  parallel  therewith, 

a  sleeve  attached  to  the  upper  portion  of  the 
standard,  a  shaft  passing  through  said  sleeve 
and  provided  with  a  permanent  rotary  disk  85 
through  the  center  of  which  the  end  of  the 
shaft  projects,a  removable  disk  on  said  rotary 
disk,  the  same  having  a  covering  of  indenti- 
ble  material,  a  block  on  the  guide-bar,  a  trav- 
eler or  nut  moving  on  the  screw-shaft  and  at-  90 
tached  to  the  block,  a  vibrating  diaphragm 
and  movable  point  moved  along  by  said  trav- 
eler, and  means  for  operating  the  parts,  sub- 
stantially as  described. 

3.  The  removable  or  detachable  disk  hav-  95 
ing  a  central  rectangular  opening  adapting  it 
for  immovably  fitting  a  support  therefor,  the 
said  disk  havingacoveringof  metalfoilfolded 
around  the  edge  of  the  same  so  as  not  to  pre- 
sent any  edge  of  the  foil  at  the  edge  of  the  100 
disk,  and  so  as  to  form  a  raised  flange  on  the 
inner  or  rear  surface  of  said  disk,  substan- 
tially as  shown  and  for  the  purpose  described. 

In  testimony  whereof  I  aflix  mj'  signature 
in  presence  of  two  witnesses. 

ARTHUR  C.  FERGUSON. 

Witnesses: 

E.  Everett  Ellis, 
Frank  D.  Blackistone. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Ojia  E.  Payne,  a  citi- 
zen of  the  United  States,  residinj^:  at  St.  Louis, 
in  the  State  of  Missouri,  have  invented  cer- 
3  tain  new  and  useful  Improvements  in  Clocks; 
and  I  do  hereby  declare  the  following  to  be  a 
full,  clear,  and  exact  description  of  the  in- 
vention, such  as  will  enable  others  skilled  in 
the  art  to  which  it  appertains  to  make  and 

lo  use  the  same. 

My  invention  relates  to  improvements'in 
clocks;  and  it  consists  in  the  novel  combina- 
tion and  arrangement  of  parts,  as  will  be 
hereinafter  more  particularly  described  and 

15  claimed. 

In  the  drawings,  Figure  1  is  a  top  plan  view 
of  ray  complete  invention.  Fig.  2  is  a  front 
elevation  of  the  same,  showing  a  portion  of 
the  clock-dial,  the  phonograph  partially  in 

20  dotted  lines,  and  the  pai'ts  cooperating  with 
the  clock  mechanism  and  the  phonograph  in 
full  lines;  and  Fig.  3  is  a  side  view  of  my  com- 
plete invention. 

The  object  of  m}-  invention  is  to  combine  a 

25  phonograph,  graphophone,  or  other  machine 
or  device  for  either  representing  the  human 
voice  or  the  representation  of  sounds  with  a 
clock  or  mechanism  thereof  or  other  time- 
piece, whereby  the  said  phonograph  will  be 

30  intermittingly  and  automatically  operated  or 
set  in  motion  at  each  hour  indicated  by  the 
timepiece,  or  fraction  thereof,  as  may  be  de- 
sired, whereby  the  different  intervals  of  time 
will  be  indicated  by  the  reproduction  of  the 

35  human  voice  or  other  sound,  as  may  be  de- 
sii'ed,  instead  of  an  alarm  or  other  indicator, 
as  heretofore  employed  for  this  purpose. 

Referring  to  the  drawings,  1  represents  a 
bed  or  support  upon  which  the  entire  ma- 

40  chine  is  secured,  2  an  ordinarj'^  clock  mech- 
anism, and  3  a  phonograph  which  is  mechan- 
ically connected  to  the  former.  The  phono- 
graph proper  is  of  the  usual  construction,  the 
clock  mechanism  2  being  attached  to  the  same 

45  or  located  in  close  proximity  thereto,  and,  as 
shown  in  the  drawings,  the  shaft  i  of  said 
clock  mechanism,  to  which  the  minute-hand 
5  is  attached,  projects  a  suitable  distance 
rearward  and  through  the  side  frame  G  of  the 

50  phonograph,  and  secured  to  said  projecting 
end  of  the  shaft  i  is  a  short  arm  7,  which  is 
adapted  to  be  turned  by  the  same  and  inter- 
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mittingl}'^  brought  in  contact  with  the  arm  8 
at  every  complete  revolution  of  the  shaft  -4, 
said  arm  being  secured  to  and  carried  by  a  55 
transverse  shaft  9,  the  opposite  ends  of  which 
are  journaled  in  the  opposite  side  frames  6  of 
the  phonograph.  Also  secured  to  said  shaft 
9  and  depending  therefrom  adjacent  to  the 
arm  8  is  an  arm  10,  having  lower  bent  hori- 
zontal portion  11,  which  is  adapted  to  be 
brought  in  contact  with  the  long  arm  12,  car- 
ried by  the  transverse  shaft  13,  the  opposite 
ends  of  which  are  also  journaled  in  the  oppo- 
site side  frames  6  of  the  phonograph.  The 
lower  end  of  the  long  arm  12  is  also  provided 
with  a  bent  horizontal  portion  14,  which  is 
normally  located  within  the  depression  or  re- 
duced portion  15  of  the  cam  16,  the  latter  be- 
ing secured  to  a  shaft  17,  forming  a  part  of 
the  phonograph.  The  shaft  13  is  also  pro- 
vided with  a  hooked  arm  18,  which  is  nor- 
raallj'  in  contact  with  one  side  of  the  disk  19, 
forming  a  part  of  the  ordinary  speed  regula- 
tor or  governor  20,  the  latter  forming  the  or-  75 
dinary  part  of  the  phonograph,  the  said  arm 
18  and  its  cooperation  with  the  disk  19  of  the 
governor  operating  as  a  friction  -  brake  in 
checking  the  momentum  of  the  mechanism 
comprising  the  phonograph  proper  before  the  80 
same  comes  to  rest.  Depending  from  and 
also  secured  to  the  shaft  13  is  a  rod  21,  the 
lower  end  of  which  is  bent,  forming  an  abut- 
ment 22,  against  which  the  pin  23  is  normally 
in  contact  when  the  machine  is  at  rest,  the  85 
said  pin  being  carried  by  and  secured  to  one 
side  of  the  gear-wheel  24,  which  also  forms  a 
part  of  the  operating  mechanism  or  gearing 
of  the  phonograph.  Secured  to  and  carried 
by  the  shaft  9  is  a  curved  engaging  arm  25, 
against  which  the  pin  23  comes  in  contact  af- 
ter the  same  has  been  released  by  the  rod  21, 
the  said  curved  arm  25  holding  said  pin  mo- 
mentarily at  the  preliminary  starting  of  the 
phonograph  by  the  clock  mechanism. 

Bythe  arrangement  and  construction  of  the 
parts  previously  described  the  minute-hand  5 
when  moved  in  front  of  the  numeral  12  of  the 
clock-dial  26  will  cause  the  short  arm  7  of  the 
minute-shaft  4  to  move  to  the  right,  rocking 
the  shaft  9  and  simultaneously  bringing  the 
horizontal  portion  11  of  the  arm  10  in  contact 
with  the  long  arm  12,  in  which  operation  the 
horizontal  portion  14  of  said  arm  12  will  be 
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moved  out  of  the  depression  15  of  the  cam  16. 
In  the  same  operation  the  lower  end  22  of  the 
arm  21,  carried  by  the  shaft  13,  will  be  moved 
out  of  its  engaging  position  with  the  pin  23 
5  of  the  gear  24,  and  simultaneously  with  the 
rocking  of  said  shaft  the  hooked  arm  18  will 
be  moved  out  of  its  f  rictional  engagement  with 
the  disk  19  of  the  speed-regulator  20,  whereby 
the  operative  mechanism  of  the  phonograph 

lo  is  free  to  be  operated  by  the  usual  spring 
mechanism  forming  a  part  of  said  phonograph. 
The  short  arm  7  when  it  first  strikes  the  arm 
8  rocks  the  shaft  9  sufiiciently  to  bring  the 
curved  engaging  arm  25  in  a  position  to  hold 

IS  the  pin  23  momentarily;  but  as  the  said  short 
arm  7  is  further  moved  it  will  slip  off  the  end 
of  the  arm  8  and  allow  said  curved  arm  25  to 
assume  its  normal  position,  whereby  the 
mechanism  of  the  phonograph  is  permitted  to 

2o  operate  for  a  certain  length  of  time  or  until 
the  shaft  17  has  completed  one  revolution 
and  the  horizontal  portion  14  of  the  long  arm 
12  has  again  entered  the  depression  15  of  the 
cam  16,  in  which  operation  friction  will  be  ap- 

25  plied  to  the  speed-regulator  20  in  a  manner 
previously  described  and  the  lower  end  22  of 
the  rod  21  brought  in  a  position  to  cause  the 
pin  23  to  strike  the  same,  and  tliereby  in- 
stantl}^  check  the  momentum  of  the  machine. 

30  In  order  to  hold  the  various  parts  in  their 
normal  position  or  that  shown  in  solid  lines, 
Fig.  2,  a  spring  27  is  eraploj'ed,  the  free  end 
of  which  engages  with  the  curved  arm  25, 
whereby  all  the  parts  carried  by  the  shaft  9, 

35  to  which  the  said  arm  is  secured,  are  held  in 
their  proper  position,  and  in  order  to  hold 
the  parts  carried  by  the  shaft  13  in  their  nor- 
mal position  a  spring  28  is  employed,  the  free 
end  of  which  cooperates  with  the  arm  21. 

40  The  device  as  above  described  is  designed 
to  be  actuated  once  in  every  hour;  but  it  is 
quite  evident  that  any  number  of  short  arms 
7  may  be  attached  to  the  minute-shaft  4  of 
the  clock  mechanism,  whereby  the  phono- 

45  graph  could  be  operated  intermittingly  dur- 
ing any  fraction  of  an  hour. 

The  casing  29,  which  surrounds  or  covers 
the  spring  mechanism  for  operating  the  pho- 
nograph and  which  is  of  the  usual  construc- 

50  tion,maybe  supplied  with  any  suitable  wind- 


ing mechanism  30,  such  as  shown  in  Fig.  1, 
and  therefore  I  make  no  claim  to  this  portion 
of  the  machine,  the  principal  object  being  to 
mechanically  connect  a  clock  or  other  time- 
piece to  a  phonograph  of  any  well-known  con-  55 
struction  in  such  a  manner  that  the  latter 
will  be  intermittingly  operated  or  set  in  mo- 
tion by  the  clock  mechanism  to  indicate  the 
hours  or  the  fractions  thereof  in  a  manner 
previously  described,  and  therefore  I  wish  it  60 
distinctly  understood  that  I  do  not  limit  my- 
self to  the  precise  construction  and  arrange- 
ment as  herein  shown  and  described,  as  the 
same  maybe  modified  in  many  respects  with- 
out departing  from  the  nature  of  my  inven-  65 
tion. 

Having  fully  described  my  invention,  what 
I  claim  is — 

1.  A  clock  having  a  minute-hand  shaft  ex- 
tending through  the  works  and  outside  the  70 
rear  thereof,  a  short  arm  carried  by  said  shaft 
upon  its  extension,  combined  with  a  phono- 
graph having  suitable  gearing,  a  cam  opei*- 
ated  by  said  gearing,  a  shaft,  an  arm  secured 

to  said  shaft  and  operated  upon  by  the  cam,  75 
a  rod  also  secured  to  said  shaft,  and  interme- 
diate means  for  causing  the  short  arm  to  op- 
erate the  last-mentioned  arm  to  set  the  phono- 
graph in  operation. 

2.  A  clock,  comprising  a  phonograph,  suit-  80 
able  gearing  forming  a  part  of  the  latter,  a 
cam  operated  by  said  gearing,  and  provided 
with  a  depression,  a  shaft,  an  arm  secured  to 
the  latter,  and  cooperating  with  said  cam,  a 
rod  also  secured  to  said  shaft,  a  pin  carried  by  85 
the  gearing  of  the  phonograph,  and  cooperat- 
ing with  the  lower  end  of  said  rod,  a  minute- 
shaft,  a  short  arm  forming  a  part  of  the  same, 
and  suitable  mechanism  with  which  the  said 
short  arm  cooperates  for  releasing  the  gear-  90 
ing  of  the  phonograph,  whereby  the  latter  is 
intermittingly  operated,  as  and  for  the  pur- 
pose described. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

OMA  E.  PAYNE. 

Witnesses: 

Alfred  A.  Mathey, 
Louis  P.  Keller. 
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To  all  jvhoDh  it  maij  concern: 

Be  it  known  that  I,Peter  S ylvan  os  Bates, 
a  citizen  of  the  United  States,residi  ng  at  York, 
in  the  county  of  York  and  State  of  Pennsj'I- 
5  vania,  have  invented  certain  new  and  useful 
Improvements  in  Sound-Reproducing  Instru- 
ments; and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
same,  reference  being  had  to  theaccorapanj'- 

ID  ing  drawings,  forming  a  part  of  this  specifica- 
tion, and  to  the  letters  of  reference  marked 
thereon. 

This  invention  relates  to  improvements  in 
sound-reproducing  instruments,  such  as  are 

15  commonly  known  as  "phonographs"  or 
"graphophones"  and  in  which  the  record  is 
formed  on  the  surface  of  cylinders  of  compo- 
sition or  material  capable  of  receiving  in- 
dentations corresponding  to  the  sound  to  be 

20  produced. 

It  has  for  its  object  to  provide  a  mechanism 
whereby  with  one  reproducer  and  motor  mech- 
anism the  records  on  a  number  of  different 
cylinders  may  be  successively  subjected  to 

25  the  action  of  the  reproducer  automatically 
or  a  single  record  may  be  subjected  to  such 
action  a  number  of  times,  in  accordance  with 
the  wLshes  of  the  operator. 

The  invention  consists  in  an  instrument 

30  having  a  motor  mechanism  with  a  reproducer 
adapted  to  be  automatically  reciprocated 
thereby  and  a  cylinder-carrier  for  a  series  of 
cylinders  adapted  to  be  intermittently  moved 
so  as  to  bring  each  of  such  cylinders  succes- 

35  sively  within  the  field  of  action  of  the  repro- 
ducer, such  instrument  embodying  certain 
novel  details  of  construction  and  combina- 
tions and  arrangements  of  parts,  whereby  the 
movements  are  rendered  more  certain,  the 

40  work  imposed  upon  the  motor  reduced  to  a 
minimum,  the  records  preserved  against  mu- 
tilation in  the  automatic  shifting  of  the  de- 
vice, and  the  operator  entirely  relieved  from 
respousibilitj^  or  care  respecting  the  running 

45  of  the  apparatus  other  than  to  see  that  suffi- 
cient power  is  given  the  motor  should  the 
same  weaken  or  become  run  down  in  the  op- 
eration of  the  machine. 

Referring  to  the  accompanying  drawings, 

50  Figure  1  is  a  front  elevation  of  a  phonograph 
or  sound-reproducing  instrument  embodying 


my  present  improvements,  the  horn  being 
Omitted  and  overlying  shafts  broken  away  to 
disclose  underlying  parts.  Fig.  2  is  an  eleva- 
tion looking  at  the  right-hand  end  of  the  ma-  55 
chine  shown  in  Fig.  1  with  the  end  frarpe 
which  supports  the  reproducer  removed  and 
the  reproducer-shafts  in  section.  Fig.  3  is  a 
section  on  the  line  3  3,  Fig.  1,  with  the  base 
in  elevation.  Fig.  4  is  a  perspective  view  60 
showing  the  right-hand  end  of  the  reproducer^ 
frame,  which  is  omitted  in  Fig.  2. 

Like  letters  of  reference  in  the  several  fig- 
ures indicate  the  same  parts. 

The  letter  A  indicates  a  base  or  support  of  65 
any  suitable  character,  preferably,  however, 
made  ornamental,  as  shown,  and  upon  which 
is  mounted  a  frame  B,  which  at  the  left-hand 
end  carries  a  motor,  and  governing  mechan- 
ism for  regulating  the  speed  of  the  motor,  70 
preferably,  such  as  is  in  common  use  at  the 
present  day  on  phonographs,  and  therefore 
need  not  be  further  described. 

Extending  across  the  front  of  the  frame  B 
are  the  usual  shafts  C  and  D  for  the  repro-  75 
ducer-carriage  E,  the  upper  one,  D,  of  said 
shafts  containing  the  usual  screw  for  advanc- 
ing the  carriage,  and  the  lower  shaft  C  being 
embraced  by  a  fork  c  at  the  bottom  of  the 
carriage  for  maintaining  the  carriage  in  its  80 
proper  vertical  position.  At  the  right-hand 
end  of  the  machine  the  said  shafts  C  and  D 
are  united  by  an  end  frame  D',  Fig.  4. 

The  reproducer  F  is  pivotally  mounted  on 
the  upper  portion  of  the  carriage  and  is  adapt-  85 
ed  to  be  elevated  when  so  desired  by  a  trip  or 
cam  G,  pivoted  in  the  carriage  and  having  a 
nose  or  projection  g^  adapted  to  contact  with 
a  foot  g'  on  the  reproducer.  In  the  present 
construction  this  trip  G  is  held  normally  in  90 
position  to  raise  the  reproducer  by  means  of 
a  spring  G',  the  tension  of  which  must  be  over- 
come by  appropriate  mechanism,  to  be  pres- 
ently described,  before  the  reproducer  is  low- 
ered and  the  carriage  thrown  into  engage-  95 
meut  with  the  feed-screw,  the  construction 
of  the  trip  G  for  effecting  the  engagement  of 
the  carriage  with  the  screw  being  of  the  usual 
construction  and  forming  no  part  of  my  pres- 
ent invention.  100 

In  rear  of  the  feed-screw  and  reproducer- 
carriage  there  is  mounted  in  the  frame  B  or 
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upon  appropriate  standards  extending  up- 
wardly from  the  base  A  a  cj'linder  or  record- 
carrier  consisting  of  a  shaft  H,  having  at  one 
end  a  relatively -large  disk  or  support  H', 
5  around  the  periphery  of  which  and  in  regu- 
lar order  are  journaled  the  cylinder-cones  I. 
The  shafts  which  are  connected  with  the  cones 
I  preferably  extend  through  the  disk  II'  and 
are  provided  with  transverse  projections  or 

lo  pins  i,  adapting  them  for  engagement  with 
the  motor  mechanism  when  in  position  for  the 
reproducer  to  coopei'ate  with  the  cylinder  car- 
ried by  the  cones.  The  opposite  ends  of  the 
cones  I  are  unobstructed,  as  in  the  ease  of  the 

15  ordinary  graphophone,  adapting  the  device 
for  having  the  cylinders  readily  slipped  on  or 
off  the  same;  but  within  the  circle  of  cylin- 
ders at  this  end  of  the  machine  the  shaft  II  is 
provided  with  a  second  disk  H'^,  Fig.  2,  con- 

20  stituting  a  locking  -  disk  and  with  which  a 
locking  mechanism,  to  be  hereinafter  de- 
scribed, is  adapted  to  cooperate  for  holding 
the  cylinders  rigidly  while  the  record  on  one 
of  them  is  being  traversed  by  the  reproducer. 

25  The  motor  embodies  a  cylinder  -  driving 
shaft  K,  and  in  the  automatic  running  of  the 
machine  each  cylinder  is  successively  brought 
into  alinement  with  this  shaft  Kand  coupled 
therewith  by  a  clutch,  after  which  the  car- 

30  riage  and  reproducer  are  advanced  until  the 
end  of  the  record  is  reached,  when  the  move- 
ment of  the  carriage  automatically  effects  the 
raising  of  the  reproducer,  the  unlocking  of 
the  cylinder-carrier, the  disengagement  of  the 

35  clutch  between  the  cylinder-cone  and  its  shaft 
K,  and  the  engagement  of  the  motor  with  the 
cylinder-carrier  to  advance  the  carrier  until 
the  next  cj^linder  is  in  position,  and,  finally, 
the  disengagement  of  the  carriage  from  the 

40  feed-screw  permitting  said  carriage  to  auto- 
matically return  to  its  starting  position  un- 
der the  influence  of  a  separate  return-motor. 
To  accomplish  these  results  the  shaft  K  is  pro- 
vided with  a  longitudinally-movable  clutch  k, 

45  controlled  by  the  shifting-lever  k',  and  the 
latter  is  in  turn  connected  with  an  arm  Zv^on 
alongitudinally-movableshaftL,  which  latter 
extends  from  the  motor  end  of  the  machine 
to  and  through  the  frame  D'  and  carries  a  pin 

50  or  inwardly-extending  projection  L',  Fig.  1, 
with  which  the  carriage  is  adapted  to  contact 
for  moving  the  shaft  longitudinally  against 
the  tension  of  a  spring  L^  surrounding  the 
same.     The  disk  IP,  before  referred   to  as 

55  constituting  part  of  a  lock  for  holding  the 
cylinder-carrier,  is  preferably  provided  with 
a  series  of  apertures  h^,  with  which  a  conical 
pin  h^  on  the  upper  end  of  an  arm  Zi''  of  a 
lock-frame  Z*,^  is  adapted  to  cooperate.     The 

60  lock-frame  h^  is  pivoted  to  the  base  at  the 
rear  end  and  advanced  by  a  spring  Zi"',  while 
at  its  forward  end  it  is  provided  with  a  rela- 
tively-long pin  or  projection  Zi",  extending  in- 
wardly through  the  frame  D'  and  in  position 

65  to  contact  with  the  reproducer-carriage  E  as 
the  latter  reaches  the  farther  limit  of  its 
movement.     The  carriage  E  first  contacts 


with  the  pin  Jt/'  and  finally  with  the  projec- 
tion L'.  Thus  the  cylinder-carrier  is  unlocked 
and  also  disengaged  from  the  cylinder-motor  70 
shaft  by  the  forward  travel  of  the  carriage, 
and  in  order  to  effect  the  feed  or  advance  of 
the  cylinder-carrier  an  oscillatory  drive-pawl 
M  is  provided,  preferably  mounted  on  the 
shaft  II  in  proximity  to  the  disk  H'.  One  end  75 
of  said  drive-pawl  is  provided  with  a  spring- 
pressed  nose  m,  adapted  to  cooperate  with 
one  of  a  series  of  pins  or  teeth  m'  on  the  disk 
H'  and  corresponding  in  number  to  the  num- 
ber of  cylinder -cones  carried  thereby.  A  80 
spring  M'  is  provided  for  moving  the  pawl  M 
in  one  direction,  while  a  rack-bar  M^  is  pro- 
vided for  moving  it  in  the  opposite  direc- 
tion to  advance  the  cylinder- carrier.  This 
rack -bar  IVP  extends  forwardlj^,  preferably  85 
above  the  shafts  L  and  C,  and  is  in  position 
to  be  moved  upwardly  into  mesh  with  a  gear- 
wheel N,  which  is  driven  constantly  by  the 
motor  when  running  through  the  medium  of 
a  small  pinion  N'.  The  shaft  L  is  provided  90 
with  a  wedge  or  incline,  and  when  said  shaft 
L  is  moved  longitudinally  bj^  the  reproducer- 
carriage  E  in  addition  to  unclutching  the 
cylinder-drive  shaft  from  the  cylinder-cone 
the  incline  M^  passes  under  and  moves  the  95 
rack-bar  M^  up  into  engagement  with  the 
gear-wheel  N  to  advance  the  cylinder-carrier. 
As  the  rack  reaches  the  end  of  its  stroke  a 
notch  or  recess  M"  comes.opposite  the  incline 
and  allows  the  rack  to  dropout  of  mesh  with  100 
its  gear.  Then  when  the  shaft  L  returns  to 
normal  position  the  incline  moves  out  of  the 
notch  and  the  rack-bar  is  free  to  return  to  its 
normal  position.  A  pivoted  retainer  O, 
mounted  on  the  reproducer-carriage  and  hav-  105 
ing  an  arm  0,  Fig.  2,  extending  back  through 
said  carriage,  is  provided  for  holding  the  trip 
6  in  position  to  permit  the  reproducer  to  en- 
gage with  the  record  on  the  cylinder,  such 
retainer  being  preferably  moved  by  gravity  no 
in  beneath  the  forward  end  of  the  trip  G 
whenever  the  latter  is  raised,  and  in  order  to 
raise  the  trip  G  when  the  carriage  is  at  the 
left-hand  end  or  starting-point  the  gear- 
wheel N  is  provided  with  a  pin  or  projection  115 
7^,  adapted  to  pass  under  and  raise  an  ele- 
vator-arm P,  pivoted  on  the  reproducer-car- 
riage and  working  up  under  the  forward  end 
of  the  trip  G,  as  will  be  readily  understood 
from  an  inspection  of  Figs.  1  and  3,  suchele-  120 
vator-arm,  however,  normally  being  in  its 
lowermost  position  and  inoperative  save  when 
the  carriage  is  at  the  starting-point,  when  it 
is  brought  within  range  of  the  jDrojection  n. 

In  order  now  that  the  carriage  may  be  au-  125 
tomatically  disengaged  from  the  feed-screw 
and  the  reproducer  held  elevated  during  the 
return  movement  and  that  such  disengage- 
ment and  return  movement  shall  take  place 
after  the  cylinder-carrier  has  advanced,  the  130 
said  carriage  is  provided  on  its  left-hand  side 
with  a  pendulous  guard  R,  adapted  normall3'' 
to  hang  vertically  over  an  aperture  r  in  the 
side  wall  of  the  carriage  and  to  cooperate 
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with  the  pin  a'  of  the  locking  mechanism  to 
release  the  latter.  The  engagement  of  the 
pin  li^  with  the  guard  R  takes  place  before 
the  carriage  has  reached  the  extreme  end  of 
5  its  travel,  and  as  the  carriage  continues  its 
movement  the  said  guard  strikes  and  is  de- 
flected rearwardly  by  an  incline  S  on  the  end 
frame  D',  (see  Fig.  4,)  thereby  riding  out  of 
engagement  with  the  pin  h'',  and  the  latter, 

lo  under  the  inflnence  of  its  spring  h'',  passing 
inwardly  through  the  aperture  r,  cooperates 
with  the  arm  o  on  the  retainer  O,  releasing 
the  latter  from  its  engagement  with  the  trip 
G,  which  thereupon  drops  and  disengages  the 

15  carriage  from  the  feed-screw,  the  tapered  pin 
simultaneously  entering  one  of  the  apertures 
in  the  disk  H^.  The  carriage  being  disen- 
gaged is  at  once  returned  to  the  starting- 
point  through  the  medium  of  a  flexible  con- 

20  nection  T,  extending  from  the  eai-riage  to  and 
around  a  return-motor  drum  T',,  located  on 
the  base  at  the  left-hand  end  of  the  instru- 
ment. When  so  returned,  the  elevator-arm 
is  brought  within  range  of  the  projection  n 

25  and  the  trip  G  raised,  so  as  to  allow  the  re- 
producer to  engage  the  cj^linder  to  throw  the 
carriage  into  engagement  with  the  feed-screw ; 
but  in  order  to  prevent  the  reproducer  from 
dropping  suddenly  upon  the  cylinder  I  pre- 

30  fer  to  arrange  a  spring  or  incline  U  in  posi- 
tion to  receive  the  impact  of  the  reproducer  as 
it  drops  and  to  allow  the  same  to  pass  down 
upon  the  cylinder  gradually  as  the  carriage 
begins  its  forward  movement. 

35  Inasmuch  as  with  the  mechanism  described 
the  reproducer  is  raised  only  as  the  carriage 
begins  its  return  movement  and  as  it  is  de- 
sirable that  the  cylinders  shall  have  com- 
pleted their  change  at  this  time  provision  is 

40  made  forpreliminarily  raising  the  reproducer 
in  order  that  there  may  be  no  danger  of  in- 
juring the  reproducer  or  mutilating  the  rec- 
ord as  the  cylinder-carrier  advances.  For 
this  purpose  a  bent  arm  V  is  pivoted  to  the 

45  left-hand  side  of  the  carriage,  with  its  for- 
ward end  lying  beneath  the  base  of  the  re- 
producer, while  its  outer  end  extends  down 
into  position  to  contact  vA'ith  the  inside  of  the 
frame  D',  so  as  to  raise  the  reproducer  before 

50  the  lock  for  the  cylinder-carrier  is  released. 
Thus  the  reproducer  is  entirelj^  disengaged 
from  the  cj'linder  or  record  prior  to  the  ad- 
vance of  the  next  record  into  position. 
Where  it  is  desired  that  the  same  record 

55  shall  be  gone  over  again  and  again,  or,  in  other 
words,  where  it  is  desired  that  the  carrier 
shall  not  advance  for  the  presentation  of  an- 
other record,  it  is  obvious  that  it  is  only  nec- 
essary to  provide  for  releasing  the  trip  G  be- 

60  fore  the  carrier  readies  the  controlling-pins 
L'  and  7t^,  and  for  this  purpose  I  have  pro- 
vided a  trip  device  consisting  of  a  pin  or  pro- 
jection W,  carried  b}'  a  pivoted  handle  W 
and  adapted  when  in  the  position  shown  in 

65  Fig.  4  to  pass  in  through  an  aperture  tv  in 
the  carriage-frame  and  contact  with  the  arm 
0,  so  as  to  release  the  trip  G  before  the  car- 


riage contacts  with  or  advances  the  pins  Ti^ 
and  L'  a  sufficient  distance  to  operate  the 
cylinder- carrier.  When  it  is  desired  that  70 
the  records  shall  be  advanced  successively, 
the  handle  W'  may  be  moved  back  out  of 
the  way  or  to  the  position  indicated  in  dotted 
lines  in  Fig.  1. 

Having  thus  fully  described  my  invention,  75 
what  I  claim  as  new,  and  desire  to  secure  by 
Letters  Patent  of  the  United  States,  is — 

1.  In  a  sound-reproducing  instrument,  the 
combination  with  a  record-cylinder  support, 

a  motor  for  driving  said  support,  a  reprod  ueer-  80 
carriage  driven  by  the  motor,  a  reproducer 
pivotally  mounted  on  the  repi'oducer  -  car- 
riage, and  means  for  automatically  returning 
said  carriage  to  its  initial  position  when  dis- 
engaged from  the  motor,  of  a  trip  mechanism  85 
carried  by  the  carriage  and  independent  of 
the  motor  controlling  the  engagement  of  the 
carriage  and  motor  and  for  elevating  the  re- 
producer, a  throw-out  mechanism  with  which 
the  trip  is  brought  into  engagement  by  the  90 
movement  of  the  carriage  for  rendering  said 
trip  operative  to  release  the  carriage  and  raise 
the  reproducer  when  the  carriage  I'eaches  the 
extreme  of  its  movement  and  a  motor-con- 
ti'olled  elevator  for  moving  said  trip  in  the  op-  95 
posite  direction  as  the  carriage  reaches  its  ini- 
tial or  starting  position;  substantially  as  de- 
scribed. 

2.  In  a  sound-reproducing  instrument,  the 
combination  with  a  record-cylinder  carrier,   100 
a  reciprocating  i-eproducer-carriage,   motor 
mechanism  for  moving  said  carriage  in  oppo- 
site directions  and  a  reversing  mechanism  for 
reversing  the  movement  of  the  carriage  at  op- 
posite extremes  of  its  travel,  of  an  elevating  105 
mechanism  for  the  reproducer  operative  upon 
the  return  movement  of  the  carriage  and  a 
fixed  incline  for  receiving  and  supporting  the 
reproducer  when  released  from  said  elevating 
mechanism  and  off  of  which  the  reproducer  no 
rides  as  it  advances  from  its  starting  position; 
substantiall}^  as  described. 

3.  In  a  sound-reproducing  instrument,  the 
combination  with  a  record-cylinder  support, 

a  reciprocatory  reproducer-carriage,  a  motor  115 
for  driving  said  record-cylinder  support  and 
carriage,  means  for  disengaging  the  carriage 
from  said  motor  during  the  return  movement 
of  the  carriage,  and  a  reproducer  pivotally 
mounted  on  the  carriage,  and  automaticallj^  120 
elevated  by  the  disengagement  of  the  carriage, 
and  motor,  of  a  fixed  incline  or  support  upon 
which  said  reproducer  rests  when  at  the  start- 
ing-point whereby  upon  the  reengagement  of 
the  motor-carriage  the  reproducer  will  be  al-  125 
lowed  to  ride  down  off  of  the  said  incline  or 
support  and  graduall^^  engage  or  contact  with 
the  record -cylinder;    substantially  as   de- 
scribed. 

4.  In  a  sound-reproducing  instrument,  the  130 
combination  with  a  record-cylinder-support 
carrier,    having  a   multiplicity  of  supports 
therein,  a  reciprocatory  reproducer-carriage, 
motor  mechanism  for  rotating  said  supports, 
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for  moving  the  carrier  intermittingiy  aud  re- 
ciprocating the  carriage,  of  a  reproducer  piv- 
otally  mounted  on  the  carriage,  mechanism 
controlled  by  the  carriage  for  coupling  the  mo- 
5  tor  and  carrier,  whereby  the  carrier  is  ad- 
vanced as  the  carriage  reaches  the  extreme  of 
its  movement,  the  elevator  for  lifting  the  re- 
producer and  means  for  operating  said  eleva- 
tor before  the  carriage  reaches  the  extreme  of 
lo  its  movement,  whereby  the  said  reproducer  is 
held  out  of  contact  with  the  record-cylinder 
during  the  shifting  of  the  carrier;  substan- 
tially as  described, 

5.  In  a  sound-reproducing  instrument,  the 
15  combination  with  a  record-cylinder-support 

carrier,  having  a  multiplicity  of  supports 
thereon,  each  independently  rotatable,  a  re- 
producer-carriage and  a  motor  mechanism  for 
advancing  the  carrier,  rotating  the  cylinder- 

20  supports  in  succession  as  they  are  advanced 
into  position  and  reciprocating  the  carriage 
with  reversing  mechanism  controlled  by  the 
carriage  for  reversing  its  direction  of  move- 
ment as  it  nears  each  extreme  of  its  travel, 

25  of  a  reproducer  pivotally  mounted  on  the  car- 
riage, an  elevator  cooperating  with  the  repro- 
ducer as  the  carriage  reaches  the  extreme  of 
its  movement  and  means  for  holding  said  re- 
producer elevated  during  the  return  niove- 

30  ment  of  the  carriage;  substantially  as  de- 
scribed. 

6.  In  a  soiind-i'eproducing  instrument,  the 
combination  with  a  motor  and  a  reproducer- 
carriage,  driven  thereby,  of  a  record-cylinder- 

35  support  carrier,  a  series  of  record-cylinder 
supports  journaled  therein  and  adapted  to  be 
brought  successively  into  alinement  with  a 
motor  drive-shaft  and  a  clutch  controlled  by 
the  carriage  for  connecting  said  motor  drive- 

40  shaft  and  the  cylinder-support  in  alinement 
therewith;  substantially  as  described. 

7.  In  a  sound-reproducing  instrument,  the 
combination  with  a  record-cylinder-carrier 
support,a  series  of  cylinder-carriers  journaled 

45  thereon,  and  having  projecting  shafts,  a  lock 
for  holding  said  carrier  in  position,  and  a 
motor  mechanism  having  a  motor  drive-shaft 
for  rotating  each  of  said  cylinder-carriers  in 
succession  and  connections  between  said  mo- 

50  tor-carrier  for  moving  the  latter  intermit- 
tentlj^  of  a  reproducer-carriage  driven  by  the 
motor  mechanism,  a  clutch  interposed  be- 
tween the  motor  drive-shaft  and  cylinder-car- 
rier in  alinement  therewith,   a  controlling 

55  mechanism  for  said  clutch  operated  by  the  re- 
producer-carriage, a  controlling  mechanism 
for  the  carrier  and  a  controlling  mechanism 
for  the  lock  for  said  carrier,  both  operated 
by  said  carriage;  substantially  as  described. 

60  8.  In  a  sound-reproducing  instrument,  the 
combination  with  a  record-cj'linder-support 
carrier  journaled  on  a  central  shaft  and  hav- 
ing a  series  of  peripheral  cylinder-carriers 
journaled  therein  with  their  shafts  projecting 

65  at  one  end,  a  motor  having  a  motor  drive- 
shaft  with  which  said  supports  are  adapted 
to  be  brought  into  alinement,  a  clutch  carried 


by  said  motor  drive-shaft  and  adapted  to  en- 
gage the  cylinder-shafts,  and  a  reciprocatory 
reproducer-carriage  driven  by  said  motor,  of  70 
a  train  of  gearing  interposed  between  the 
motor  and    cylinder- support  carrier,    with 
means  controlled  by  the  reproducer-carriage, 
for  throwing  the  said  train  of  gearing  into  or 
out  of  action  for  advancing  the  carrier  or  per-  75 
mitting  the  same  to  remain  stationary,  and 
connections  between  said  clutch  and  said 
gear -train -controlling  mechanism,  whereby 
said  clutch  is  moved  into  operative  position 
or  out  of  operative  position  in  unison  there-  80 
with;  substantially  as  described. 

0.  In  a  sound-reproducing  instrument,  the 
combination  with  a  motor,  a  reciprocatory  re- 
producer-carriage driven  thereby  and  a  rotary 
record-cylinder-support  carrier,  carriers  jour-  85 
ualed  thereon  and  means  for  coupling  any 
one  of  said  supports  with  the  motor  for  rotat- 
ing the  supports,  of  a  drive-pawl  for  rotating 
the  carrier,  a  rack-bar  connected  with  said 
pawl,  a  gearing  driven  by  the  motor  and  with  90 
which  said  rack-bar  is  adapted  to  engage  and 
a  shaft  controlled  by  the  carriage  for  moving 
said  rack-bar  into  mesh  with  the  gear;  sub- 
stantially as  described. 

10.  In  a  sound-reproducing  instrument,  the  95 
combination  with  a  motor,  a  reciprocatory  re- 
producer-carriage, driven  thereby  and  a  rec- 
ord-cylinder-support carrier  having  a  series 

of  independent  record-cylinder  supports  jour- 
naled therein  and  adapted  to  be  rotated  by  loc 
the  motor,  of  a  carrier  drive-pawl,  a  rack-bar 
connected  therewith,  a  gear-wheel  driven  by 
the  motor,  a  longitudinally-movable  shaft 
having  a  projection  extending  into  the  path 
of  the  carriage,  and  an  incline  on  said  shaft  105 
for  moving  the  rack-bar  into  mesh  with  its 
drive-gear;  substantially  as  described. 

11.  In  a  sound-reproducing  instrument,  tn^ 
combination  with  a  motor,  a  reciprocatory  re- 
producer-carriage driven  thereby,  a  record-  no 
cylinder-support  carrier  having  a  series  of  in- 
dependent cylinder-supports  journaled  there- 

in  and  a  clutch  for  couplins  any  one  of  said 
supports  with  the  motor,  of  a  carrier  drive- 
pawl,  a  rack-bar  connected  therewith,  a  gear-  115 
wheel  driven  by  the  motor  for  moving  said 
rack-bar,  a  longitudinally-movable  shaft  hav- 
ing a  projection  extending  into  the  path  of 
the  carrier  for  moving  the  shaft  longitudi- 
nally, an  incline  on  said  shaft  for  moving  tbe  120 
rack-bar  into  mesh  with  its  drive-gear  and 
connections  between  said  shaft  and  clutch 
whereby  when  the  shaft  is  moved  longitudi- 
nally by  the  carriage,  the  connection  between 
the  motor  and  cylinder-support  will  be  broken  125 
and  the  connection  between  the  carrier  and 
motor  will  be  established  for  bringing  a  new 
cylinder  into  position;  substantially  as  de- 
scribed. 

12.  In  a  sound-reproducing  instrument,  the  130 
combination  with  a  record-cylinder  support, 

a  motor  for  rotating  said  support,  and  a  re- 
ciprocatory carriage  adapted  to  be  driven  by 
the  motor  in  one  direction,  with  a  I'eturn-mo- 
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tor  for  said  carriage,  of  a  reprod  ucer  id! votally 
mounted  on  the  carriage,  a  trip  for  raising 
and  lowering  said  reproducer  and  engaging 
the  carriage  and  motor,  a  spring  for  holding 
5  said  trip  normally  in  position  to  elevate  the 
reproducer  and  disconnect  the  motor  and  car- 
riage, a  pivoted  retainer  for  holding  the  trip 
in  its  opposite  position  of  adjustment  and  a 
projection  lying  in  the  path  of  said  retainer 
lo  and  cooperating  therewith  to  release  the  trip 
therefrom  as  the  carriage  reaches  the  extreme 
of  its  movement;  substantially  as  described. 

13.  In  a  sound-reproducing  instrument,  the 
combination  of  the  following  instrumentali- 

15  ties,  to  wit,  a  reproducing  mechanism,  a  se- 
ries of  record-cylinder  supports,  a  rotary  car- 
rier on  which  said  supports  are  mounted,  a 
motor  mechanism,  connections  between  said 
motor  mechanism  and  carrier  and  between 

20  the  motor  and  one  of  said  cylinders  both  con- 
trolled by  the  reproducing  mechanism,  and  a 
lock  for  said  carrier  released  by  the  repro- 
ducing mechanism  in  advance  of  the  disen- 
gagement of  the  motor  and  record-cylinder 

25  support  and  in  advance  of  the  engagement  of 
the  motor  and  carrier;  substantiallj^  as  de- 
scribed. 

14.  In  a  souud-reprodncing instrument,  the 
combination  of  the  following  instrumentali- 

30  ties,  to  wit,  a  series  of  record-cj'linder  sup- 
ports, a  rotarj'  carrier,  in  which  said  sup- 
ports are  journaled,  a  motor  mechanism  for 
advancing  the  carrier  intermittinglj^  and  for 
rotating  the  supports  in  succession,  a  repro- 

35  ducer-carriage  and  reproducer  driven  by  the 
motor,  a  return-motor  mechanism  for  said 
carriage,  carrier-controlling  mechanism  in- 
terposed in  the  path  of  the  carriage  near  the 
outer  extreme  of  its  movement  and  tripping 

40  mechanism  for  breaking  the  connection  be- 
tween the  carriage  and  advancing  motor  sub- 
sequent to  the  operation  of  the  carrier-oper- 
ating devices,  whereby  in  the  forward  move- 
nt of  the  reproducer-carriage,  the  record- 

45  support  carrier  will  be  first  advanced  and 


the  reproducer  -  carriage  subsequently  re- 
turned to  normal  position ;  substantially  as 
described. 

15.  In  a  sound-reproducing  instrument,  the 
combination  with  a  motor  and  a  record-cyl-  50 
inder  carrier,  having  a  series  of  cylinders 
thereon  and  adapted  to  be  intermittingly  ro- 
tated to  present  the  cylinders  successively,  of 
a  reproducer-carriage  and  reproducer,  mech- 
anism controlling  the  connections  between  55 
the  motor  and  carrier  for  moving  the  latter, 
said  mechanism  having  projections  extend- 
ing into  the  path  of  and  adapted  to  be  oper- 
ated by  the  carriage,  and  a  trip  for  releasing 
the  carriage  from  the  motor  to  permit  of  its  60 
return  to  initial  position,  of  a  throw-out  de- 
vice for  releasing  said  trip  before  the  car- 
riage reaches  the  projections  on  the  carrier- 
controlling  mechanism,   whereby  when  de- 
sired the  same  record  may  be  reproduced  65 
over  and  over;  substantially  as  desci'ibed. 

IG.  Inasound-reproducinginstrument,  the 
combination  of  the  following  instrumentali- 
ties, to  wit,  a  rotary  carrier,  a  series  of  rec- 
ord-cylinder supports  journaled  thereon,  a  70 
motor  mechanism,  a  reciprocatory  carriage, 
a  lock  for  holding  the  carrier  having  a  pro- 
jection extejiding  into  the  path  of  the  car- 
riage, a  trip  for  disconnecting  the  carriage 
and  motor  adapted  to  be  operated  by  said  75 
projection,  and   a   movable   member  inter- 
posed between  said  projection  and  trip-re- 
leasing devices  and  an  incline  for  moving 
said  movable  member  whereby  the  lock  will 
be  first  released  by  the  engagement  of  said  80 
projection  with  said  movable  member  and 
when  said  member  is  displaced  by  the  in- 
cline said  projection  will  cooperate  with  the 
trip  mechanism  to  release  the  carriage  from 
the  motor  and  permit  it  to  return  to  initial  85 
position;  substantially'  as  described. 

PETER  SYLVANUS  BATES. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  H.  Macdon- 
ALD,  of  Bridgeport,  Connecticut,  have  invent- 
ed new  and  useful  Improvements  in  Grapho- 
5  phones,   which  improvements  are  fully  set 
forth  in  the  following  specification. 

This  invention  has  reference  generally  to 
improvements  in  graphophones,but  more  par- 
ticularly concerns  the  shaving  knife  or  cut- 

10  ter  for  acting  upon  the  record  cylinder  or  tab- 
let to  remove  an  old  record,  and  thereby  pre- 
sent a  fresh  surface  for  the  recording-style  to 
act  upon  in  making  a  new  record.  As  ordi- 
narily applied  heretofore  the  shaving-knife 

15  forms  a  permanent  part  of  the  machine,  be- 
ing secured  thereto  in  such  manner  as  not  to 
be  readily  detached,  a  pan  extending  beneath 
the  path  of  the  knife  serving  to  catch  the 
chips  or  shavings.     While  a  large  part  of  the 

20  chips  fall  into  the  pan,  others  fly  about,  fall- 
ing upon  and  adhering  to  surfaces  which  raaj' 
be  covered  with  oil,  penetrating  the  joints 
and  gearing  and  proving  otherwise  objection- 
able. 

25  According  to  my  present  invention  the  dis- 
advantages here  referred  to  are  completelj^ 
avoided  by  making  the  shaving-knife  read- 
ily detachable  from  the  machine  and  in  com- 
bining therewith  a  closed  receptacle  (remov- 

30  able,  of  course,  with  the  knife)  in  which  the 
chips  or  shavings  are  collected  as  they  leave 
the  knife.  After  the  shaving  operation  is 
completed  the  shaving-knife  is  removed  from 
the  machine  and  the  contents  of  the  recep- 

35  tacle  discharged  through  an  opening  having 
a  suitable  cover.  To  facilitate  the  discharge 
of  the  ehijis  or  shavings,  a  tube  or  blowpipe 
is  provided  leading  to  the  interior  of  the  recep- 
tacle and  through  which  the  operator  blows. 

40  Other  advantages  of  having  the  shaving-knife 
and  its  associated  parts  detachable  from  the 
machine  will  be  apparent. 

In  the  accompanying  drawings  I  have  illus- 
trated what  is  considered  a  very  convenient 

45  embodiment  of  mj^  invention  in  a  practical 
device  which  is  shown  as  applied  to  a  machine 
such  as  illustrated  in  Patent  No.  569,290, 
dated  October  13,  1896. 

Figure  1  is  a   transverse   sectional   view 

50  through  a  graphophone  of  the  type  illustrated 
in  the  patent  referred  to,  showing  the  shav- 


ing-knife attachment  in  elev'ation.  Fig.  2  is 
a  front  elevation  thereof.  Fig.  3  is  a  sectional 
view  through  the  devices  for  securing  the  at- 
tachment to  the  carriage  of  the  graphophone;  55 
and  Fig.  4  is  a  longitudinal  sectional  view, 
partly  in  elevation,  through  the  attachment. 

Referring  to  the  drawings,  O  represents  the 
mandrel,  and  O'  a  record  cylinder  or  tablet 
thereon.  60 

a'  is  the  feed-screw,  about  which  is  the  lon- 
gitudinally-slotted guide-tube  a,  upon  which 
the  sleeve  &  of  the  carriage  runs. 

y  is  a  depending  leg  on  the  carriage,  em- 
bracing at  its  end  a  rail  6'.  The  carriage  is  65 
thrown  into  and  out  of  engagement  with  the 
feed-screw  by  handle  c*,  all  of  the  parts  thus 
far  mentioned  being  arranged  and  operating 
like  corresponding  parts  in  the  patent  re- 
ferred to  and  constitute  no  part  of  the  j)res-  70 
ent  invention. 

The  shaving  knife  or  cutter  attachment, 
which  forms  the  subject-matter  of  this  in- 
vention, will  now  be  described. 

c  is  the  knife  or  cutter  (preferably  a  jewel)  75 
secured  to  the  end  of  a  rod  c'  at  an  oblique 
angle.     Rod  c'  slides  in  a  recess  in  the  side 
of  a  block  fZ,  in  which  it  is  held  by  a  screw 
(f,  passing  through  a  slot  d^  in  the  opposite 
side  of  the  block  from  that  in  which  the  rod  8o 
slides.     The  cutter  is  normally  withheld  from 
contact  with  the  record-cj'linder  by  the  action 
of  a  small  spiral  spring  e,  located  in  the  bot- 
tom of  an  opening  e'  bored  into  the  block,  so 
as  to  intersect  slot  d?,  said  spring  pressing  85 
against  the  end  of  a  short  pin  e%  sliding  in 
the  opening  e  and  bearing  against  screw  cZ'. 
Rod  c'  is  clamped  in  its  adjusted  position  by 
a  screw-threaded  pin  /  engaging  in  an  inte- 
riorly -  threaded   opening  extending    down-  90 
wardlj'  from  the  top  of  the  block  to  a  point 
above  the  rod.     Pin  /  is  turned  to  grip  and 
release  the  rod  \>^  a  crank  /'  at  its  upper  end, 
the  movement  of  the  latter  being  limited  in 
one  direction  by  a  stop-pin  p.     A  circular  95 
recess  g  extends  through  the  block  beneath 
the  parts  above  referred  to,  said  recess  being 
of  a  diameter  but  slightly  larger  than  the 
sleeve  Z?,  which  it  embraces  when  in  position 
on  the  carriage  and  being  open  on  its  under  100 
side,  as  at  g\  so  that  it  maybe  engaged  about 
the  guide-tube  a  and  then  slipped  onto  the 
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sleeve  &,  in  whieli  position  it  is  secured  by  a 
thiimb-serew  g^.  In  securing  the  attacliment 
in  the  proper  position  it  is  tilted  forward 
until  the  block  rests  against  the  leg  6',  as 
clearly  shown  in  Fig.  1. 

H  is  a  chips  or  shavings  receptacle  into 
which  the  end  of  rod  c'  extends,  the  recepta- 
cle being  adjustably  secured  to  said  rod  by  a 
screw  li  passing  through  a  slot  7i'.  Cutter  or 
knife  c  projects  through  a  small  opening  in 
the  side  of  the  receptacle  next  to  the  record- 
cylinder,  said-  side  being  made  concave  to 
conform  to  the  contour  of  the  cj'linder.  At 
its  lower  end  the  receptacle  is  provided  with 
a  removable  cover  W,  and  at  its  upper  end  a 
blow-tube  W  leads  to  the  interior  thereof. 

From  the  foregoing  description  it  will  be 
clearly  understood  that  when  it  is  desired  to 
remove  an  old  record  from  the  surface  of  the 

2o  cylinder  or  tablet  or  for  any  other  reason  to 
present  afresh  surface  to  the  recording-stj'le, 
the  shaving-knife  attachment  is  secured  in 
position  on  the  carriage  and  the  cutter  ad- 
justed to  proper  contact  with  the  cylinder  by 
means  already  clearly  described  and  the  ma- 
chine started.  The  operation  being  com- 
pleted, the  attachment  is  removed  and  the 
cover  7i'^  removed  from  the  receptacle  H  and 
the  contents  of  the  latter  j'eadily  discharged 
by  blowing  into  the  tube  W. 

Aside  from  the  advantages  resulting  from 
the  use  of  the  receptacle  for  receiving  the 
chips  or  shavings  it  is  deemed  to  be  of  great 
advantage  and  broadly  new  to  furnish  a  shav- 

35  ing-knife  and  its  adjusting  devices  in  the 
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form  of  a  removable  attachment  for  grapho^ 
phones.  By  such  arrangement  parts  which 
were  heretofore  permanent  parts  of  the  ma- 
chine and  were  much  in  the  way  during  the 
ordinary  running  of  the  latter  are  now  dis-  40 
pensed  with  except  when  actually  needed. 
Furthermore,  the  absence  of  such  devices 
tends  to  much  simplify  the  construction  of 
the  machine. 

The  invention  is  susceptible  of  embodiment  45 
in  many  other  forms  than  that  here  shown 
without  departure  from  the  spirit  and  prin- 
ciple thereof. 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is —  50 

1.  In  a  graphophone,  the  combination  with 
a  shaving  knife  or  cutter,  of  a  receptacle  for 
receiving  chips  or  shavings  removed  from  the 
record-cylinder  by  said  knife  or  cutter,  and 

a  blow-tube  leading  into  said  receptacle,  sub-  55 
stantially  as  described. 

2.  A  removable  attachment  for  grapho- 
phones,  consisting  of  a  shaving  knife  or  cut- 
ter, a  closed  receptacle  having  a  discharge- 
opening  therein,  a  cover  for  said  opening,  60 
and  a  blow-tube  leading  to  the  interior  of  the 
receptacle,  substantially  as  described. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 


ing witnesses. 


THOMAS  H  MACDONALD. 
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To  all  ivTiOin  it  may  concern: 

Be  it  known  that  I,  Horace  Sheble,  a  citi- 
zen of  the  United  States,  residing  in  Philadel- 
phia, Pennsylvania, have  invented  an  Attach- 
5  uient  for  Phonographs  or  Graphophones,  of 
which  the  following  is  a  specification. 

The  object  of  my  invention  is  to  provide  a 
simple  form  of  attachment  wherebj'^  an  ordi- 
nary phonograph  or  graphophone  instrument 

to  intended  for  using  record-cylinders  of  small 
diameter  may  be  readilj^  adapted  for  the  use 
of  the  modern  and  more  desirable  record- 
cylinders  of  large  diameter.  This  object  I 
attain  in  the  manner  hereinafter  set  forth, 

15  reference  being  had  to  the  accompanying 
drawings,  in  which — 

Figure  1  is  a  perspective  view  of  an  ordi- 
nary phonograph  or  graphophone  instrument 
to  which  mj'  attachment  has  been  applied. 

20  Fig.  2  is  a  view  of  the  same,  partly  in  trans- 
verse section  and  partly  in  end  elevation 
and  on  a  larger  scale.  Fig.  8  is  a  view  of  the 
attachment,  partly  in  side  elevation  and 
partly  in  longitudinal  section.     Fig.  -t  is  a 

25  sectional  view  of  one  of  the  elements  of  the 
attachment.  Fig.  5  is  a  view  illustrating  a 
modified  form  of  record-holder  which  may 
be  used,  and  Fig.  G  is  a  top  or  plan  view  illus- 
trating a  modification  of  the  driving  device. 

30  The  record  for  use  in  an  ordinary  phono- 
graph or  graphophone  instrument  is  formed 
upon  a  wax  cylinder  about  two  inches  in 
diameter;  but  it  has  been  found  that  much 
better  results  in  reproduction  are  attained 

35  if  the  record-cylinder  is  of  larger  diameter, 
and  special  forms  of  phonograph  or  grapho- 
phone instruments  are  made  for  the  purpose 
.  of  using  such  large  record-cylinders.     These 
machines  are,  however,  expensive;  and  the 

40  object  of  my  invention  is  to  provide  an  at- 
tachment which  can  be  applied  to  an  ordi- 
nary phonograph  or  graphophone  instrument 
and  which  will  render  it  available  for  using 
such  large  records,  thus  permitting  the  ovvn- 

45  ers  of  the  present  instruments  to  obtain  at  a 
small  cost  all  of  the  advantages  of  the  larger 
and  more  expensive  instruments. 

The  attachment  consists,  mainly',  of  a  sup- 
I)lementai'y  holder  for  the  large  record,  an 

50  extension-tube  for  the  support  of  the  repro- 
ducer, and  means  for  rotating  the  supple- 


mentary record-holder  at  the  desired  speed, 
and  also,  by  preference,  gearing  for  connect- 
ing the  shaft  or  spindle  of  said  record-holder 
with  the  screw-shaft,  which  effects  the  longi-  55 
tudinal  traversing  movement  of  the  repro- 
ducer. 

In  the  drawings,  1  represents  the  motor- 
box  of  an  ordinary  phonograph  or  grapho- 
phone instrument;  2,  the  cylindrical  record-  60 
holder;    3,  the  reproducer;    4,  the  carriage 
whereby  the  longitudinal  traversing  move- 
ment of  the  reproducer  is  effected;   5,  the 
horn  or  trumpet;    6,  the  end  of  the  screw- 
shaft  which  moves  said  carriage,  and  7,  8,  6j 
and   9   intermeshing  spur-wheels,    wherebj'" 
said  screw-shaft  is  connected  to  the  shaft 
which  carries  the  record-holder  2,  the  said 
shaft  being  provided  with  a  pulley  17,  which 
usually  receives  a  belt  running  from  a  pulley  70 
forming  part  of  the  power  mechanism  in  the 
box  1. 

The  supplementary  or  enlarged  record- 
holder  forming  part  of  my  attachment  is  rep- 
resented at  10  and  consists  of  a  cylinder  se-  75 
cured  to  and  rotating  with  a  shaft  11,  which 
is  adapted  to  turn  in  a  bearing  in  a  bracket 
12,  the  latter  being  secured  to  tlie  base-plate 
of  the  phonograph  or  graphophone  instru- 
ment by  a  screw  13,  which  may  be  adapted  to  80 
the  threaded  opening  usually  formed  in  said 
base-plate  for  the  reception  of  a  rail-support- 
ing stem  or  standard,  so  that  no  special  prepa- 
ration of  the  machine  for  the  reception  of 
mj'  attachment  is  rendered  necessary.  The  85 
shaft  11  has  secured  to  it  a  spur-pinion  14  and 
a  pulley  15,  the  latter  receiving  a  belt  IG  from 
the  pulley  forming  part  of  the  driving  mech- 
anism in  the  box  1,  said  belt  passing  over  an 
idler-puUej^  18,  carried  by  a  slotted  bar  19,  90 
which  can  be  adjusted  so  as  to  properly 
tighten  the  belt  IG  and  after  adjustment 
can  be  secured  to  the  bracket  12  by  means  of 
a  clamp-screw  20.  The  spur-pinion  11  meshes 
with  a  spur-wheel  21,  which  is  mounted  so  as  95 
to  be  free  to  turn  on  a  stud  carried  by  a  sec- 
ondary bracket  22,  secured  to  and  projecting 
from  the  main  bracket  12  of  the  attachment, 
said  spur-wheel  21  meshing  with  the  spur- 
pinion  9  on  the  shaft  of  the  record-holder  2.  100 

If  desired,  the  puUej'  15  may  be  dispensed 
with  and  the  ordinary  driving-belt  adapted  to 
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the  pulley  17  can  be  used ;  but  I  find  that  bet- 
ter results  are  attained  if  the  driving-belt  is 
adapted  to  a  pulley  on  the  shaft  of  the  cylin- 
der 10,  so  as  to  apply  the  power  thereto  di- 
5  reotly  instead  of  through  the  medium  of  the 
gears  14  and  21. 

The  gears  14  and  21  may  be  dispensed  with 
in  some  cases  by  providing  the  shaft  of  the 
ordinary  record-holder  2  with  a  second  pulley 

lo  15*  and  running  a  belt  lo**  therefrom  to  the 
pulley  15,  as  shown,  for  instance,  in  Fig.  7 ;  but 
this  construction  does  not  provide  the  desired 
positive  driving  connection  between  the  feed- 
screw 6  and  the  shaft  of  the  supplementary 

15  record-holder.  Hence  the  use  of  the  gears  is 
always  to  be  preferred. 

In  order  to  support  the  reproducer  3  in  its 
proper  relation  to  the  enlarged  record  on  the 
holder  10,  I  employ  an   extension-tube  23, 

20  -which  is  inserted  between  the  reproducer  and 
the  carriage  4,  said  tube  having  at  its  lower 
end  a  pin  24  for  engagement  With  the  slotted 
tube  on  the  carriage,  which  ordinarily  re- 
ceives the  reproducer,  and  at  its  upper  end 

25  having  slots  25  for  engagement  with  the  trans- 
verse pin  26  on  the  reproducer  3.  All  that 
is  necessary  therefore  in  order  to  convert  the 
ordinary  phonograph  orgraphophone  into  one 
capable  of  using  large  records  is  to  secure  the 

30  bracket  12  in  place  by  means  of  the  screw^  13, 
remove  the  ordinary  driving-belt  and  apply 
the  belt  16,  and  insert  the  tube  23  between  the 
reproducer  and  its  carriage. 

If  desired,  a  reproducer  or  a  carriage  hav- 

35  ing  a  long  tube  may  be  used  instead  of  the 
supplementary  tube  23;  but  this  would  neces- 
sitate a  change  in  the  construction  of  the  or- 
dinary instrument.  Hence  the  use  of  the 
supplementary  tube  will  in  most  cases  be  re- 

40  sorted  to.  The  iise  of  the  long  tube  gives  to 
the  reproducer  the  added  weight  desirable  in 
order  to  secure  the  best  results  in  reproduc- 
tion from  the  large  record. 

The  record-holder  10  of  my  attachment  in- 

45  stead  of  being  tapered  externally  from  end 
to  end,  as  usual,  is  cylindrical  externally  and 
has  a  series  of  longitudinal  grooves  30 — four 
in  the  present  instance — each  of  said  grooves 
receiving  a  spring-bar  31,  which  is  secured 

50  to  the  cyinder  at  one  end  by  means  of  a  set- 
screw  32  and  is  bent  at  the  other  end,  so  as 
to  form  a  flaring  tongue  33  for  engagement 
with  the  tapering  interior  of  the  wax  cylin- 
der which  carries  the  record,  the  tongue  being 

55  bent  down  at  the  end,  as  shown  at  34,  so  as 
to  bear  upon  the  cylinder  10.  This  construc- 
tion is  not  absolutely  necessary,  however,  as 
the  cylinder  itself  may  be  flared  at  the  inner 
end,  as  shown,  for  instance,  at  10*  in  Fig.  5. 

60  Either  of  these  constructions  provides  a  rigid 
bearing  at  one  end  of  the  cylinder  for  the 
large  end  of  the  tapered  bore  of  the  record 
and  a  rigid  bearing  at  the  other  end  of  the 
cylinder  for  the  contracted  end  of  said  ta- 

65  pered  bore  of  the  record,  thereby  overcoming 
the  objection  of  uncertainty  of  concentric 


support  for  the  record,  which  results  when 
yielding  spring-holders  on  the  cylinder  are 
employed. 

Instead  of  using  a  continuous  cylinder  a  7c 
skeleton  cylinder  or  a  series  of  fingers  ijro- 
jecting  from  the  head,  which  is  secured  to 
the  shaft  11,  may  be  employed  in  some  cases, 
so  as  to  lessen  the  weight  of  the  supplemen- 
tary record-holder,  and  thereby  decrease  the  75 
amount  of  power  necessary  to  rotate  it. 

Having  thus  described  my  invention,  I 
claim  and  desire  to  secure  hy  Letters  Pat- 
ent— 

1.  A  phonograph  or  graphophone  attach-  80 
ment  consisting  of  a  record-holder  independ- 
ent of  the  ordinary  record-holder  of  the  in- 
strument, a  bearing  in  which  said  supple- 
mentary record-holder  is  free  to  rotate,  means 
for  rotating  it  and  provision  for  mounting  the  85 
reproducer  in  proper  relation  to  it,  substan- 
tially as  specified. 

2.  An  attachment  for  phonographs  or 
graphophones  comprising  a  record-holder 
supplementarj'^  to  the  ordinary  record-holder,  90 
means  for  rotating  the  same,  and  a  detach- 
able extension-tube  interposed  between  the 
reproducer  and  the  rcprodu^  .r-carriage,  sub- 
stantially as  specified. 

3.  A  phonograph  or  graphophone  attach-  95 
ment  comprising  a  record-holder  supplemen- 
tary to  the  ordinary  record-holder,  a  bearing 
therefor,  means  for  rotating  said  supplemen- 
tary record-holder,  gearing  connecting  the 
shaft  of  the  same  with  the  feed-screw  for  the  100 
reproducer-carriage,and  provision  for  mount- 
ing the  reproducer  in  proper  relation  to  said 
supplementary  record-holder,  substantially 

as  specified. 

4.  An    attachment    for    i)honographs    or  105 
graphophones    comprising   a   record-holder 
supplementary  to  the  ordinary  record-holder, 

a  bearing  therefor,  a  pulley  on  the  shaft  of 
said  supplementary  record-holder,  an  idler- 
pulley  for  the  support  of  the  driving-belt,  a  tio 
slotted  bar  carrying  said  idler-pulley  and  ad- 
justable in  order  to  slacken  or  tighten  the 
belt,  and  provision  for  mounting  the  repro- 
ducer in  proper  relation  to  the  supplementary 
record-holder,  substantially  as  specified.  115 

5.  An  attachment  for  phonographs  or 
graphophones  comprising  a  supplementary 
record-holder,  means  for  mounting  and  rotat- 
ingthesame,andanextension-tubeinterposed 
between  the  reproducer  and  the  reproducer-  120 
carriage,  said  tube  having  a  pin  at  one  end 

for  engagement  with  the  slotted  reproducer- 
tube  of  the  carriage,  and  slots  at  the  other 
end  for  engagement  with  the  pin  of  the  re- 
producer, substantially  as  specified.  125 

6.  A  record-holder  for  phonographs  or 
graphophones,  cylindrical  throughout  the 
greater  portion  of  its  length  and  adapted  to 
fit  the  contracted  end  of  the  tapering  bore  of 
the  record,  said  cylinder  having  at  one  end  130 
an  outwardly-flaring  portion  or  portions  with 
gradual  increase  in  diameter  for  engagement 
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with  the  enlarged  end  of  the  tapering  bore 
of  the  record  wherebj^  said  record  is  rigidly 
Supported  at  each  end,  substantially  as  speci- 
fied. 

7.  A  record-holder  for  phonographs  or 
graphophones  consisting  of  a  cylinder  adapt- 
ed to  fit  the  contracted  end  of  the  tapering 
bore  of  the  record  and  having  a  series  of  bars 
flared  outwardly  at  one  end  of  the  cylinder 
but  having  a  rigid  bearing  upon  the  latter 
and  adapted  to  fit  the  enlarged  end  of  the 


tapering  bore  of  the  record,  whereby  said 
record  is  rigidly  supported  at  each  end,  sub- 
stantially as  specified. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 


HORACE   SHEBLE. 


Witnesses: 

F.  E.  Bechtold, 
Jos.  H;  Klein. 
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To  all  ivlioin  it  way  concerti: 

Be  it  known  that  I,  Gtjstave  Wolf  Bos- 
CHEN,  a  citizen  of  the  United  States,  residing 
at  Rah  way,  in  the  county  of  Union  and  State 
5  of  New  Jersey,  have  invented  certain  newand 
nseful  Improvements  in  Panoramic  Attach- 
ments for  Phonographs,  of  wliieh  the  follow- 
ing is  a  full  and  complete  specification,  such 
as  will  enable  those  skilled  in  the  art  to  which 

ro  it  appertains  to  make  and  use  the  same. 

This  invention  relates  to  phonographs;  and 
the  object  thereof  is  to  provide  an  improved 
panoramic  attachment  for  a  phonograph  by 
means  of  which  a  song,  speech,  or  story  may 

15  be  illustrated  by  a  series  of  pictures  which 
are  successively  exhibited  during  the  deliv- 
ery of  the  song,  speech,  or  story  by  the  phono- 
graph, a  further  object  being  to  provide  an 
attachment  of  the  class  described  in  wjiich 

20  the  arrangement  of  the  pictures  and  the  op- 
erative mechanism  are  such  as  to  illustrate 
topics,  parts,  or  subjects  of  the  song,  speech, 
or  story  at  the  exact  moment  of  the  reference 
thereto  by  the  phonograph. 

25  The  invention  is  fully  disclosed  in  the  fol- 
lowing-specification, of  which  the  accompany- 
ing drawings  form  a  part,  in  which — 

Figure  1  is  a  front  view  of  the  apparatus 
and  casing  therefor  which  I  employ,  the  cas- 

30  ing  being  shown  in  section,  taken  on  the  line 
1  1  of  Fig.  2;  Fig.  2,  a  side  view  of  said  ap- 
paratus, the  casing  being  in  section ;  Fig.  3,  a 
view  similar  to  Fig.  2  with  the  casing  removed 
and  showing  parts  of  the  apparatus  on  an  en- 

35  larged  scale;  Fig.  4,  a  plan  view  of  a  part  of  the 
apparatus  on  an  enlarged  scale;  Figs.  5  and  6, 
front  and  side  views,  respectively,  of  details 
of  the  apparatus;  Fig.  7,  a  plan  view  of  an 
endless  belt  which  carries  the  picture-slides; 

40  and  Figs.  8  and  9,  sections  on  the  lines  8  8  and 
9  9,  respectively,  of  Fig.  7. 

In  the  drawings  forming  part  of  this  speci- 
fication the  separate  parts  of  my  improve- 
ment are  designated  by  the  same  letters  and 

45  numerals  of  reference,  and  in  the  practice  of 
my  invention  I  provide  a  casing  a,  provided 
with  a  top  composed  of  two  parts  h  and  c. 
The  part  h  of  the  top  is  horizontal,  and  the 
part  c  is  hinged  thereto  and  preferably  down- 

50  wardly  inclined,  as  shown  in  Fig.  2,  and  the 


said  part  c  of  the  top  is  provided  centrally 
with  a  sight-opening  d,  which  is  closed  on  the 
upper  side  of  said  top  portion  c  by  a  sight- 
tube/,  in  which  is  placed  a  glass  g,  and  the 
sight-opening  d  is  closed  on  the  lower  side  by  55 
an  inwardly- directed  tube  li,  in  which  is 
placed  a  plano-convex  lens  J. 

Moivnted  on  the  horizontal  portion  &  of  the 
casing  a  is  a  suitable  frame  or  support,  in 
which  is  mounted  the  blank  cylinder  k  of  the  60 
phonograph.     Thesaid  blankcylinderis  pro- 
vided with  a  shaft  Z,on  one  end  of  which  is  a  pul- 
ley m.    A  longitudinal  slotted  tube  n  is  mount- 
ed in  front  of  the  record-cylinder  A-  and  pro- 
vided with  a  carriage  comprising  a  sleeve  o,  65 
having  a  backward ly-directed  arm  p,  which 
carries  the  reproducer  r,  which  is  i)rovided 
with  the  usual  stylus  s,  which  operates  in  con- 
nection with  the  record-cylinder /c  in  the  usual 
manner,  and  the  sleeve  o  is  also  provided  76 
with  a  forwardly  and  upwardly  directed  tubu- 
lar exten.sion  t,  with  which  the  usual  deliv- 
ery-tube is  connected,  and  the  flexible  ear- 
tubes  to  are  placed  in  connection  with  the 
tube  u  at  x.     Mounted  in  front  of  the  guide-  75 
shaft  w  is  a  longitudinal  bar  //,  provided  at 
each  end  with  arms  z,  through  which  the 
shaft  71  passes,  and  the  bar  y  is  free  to  turn 
on  the  shaft  n  and  is  in  operative  connection 
at  10  with  the  vertical  lever  ?/', mounted  in  the  80 
top  of  the  phonograph  and  connected  with  a 
horizontal  lever  ?/'',  pivoted  beneath  said  pho- 
nograph top,  which  connects  by  means  of  a  pit- 
man //■'  with  an  eccentric  yS  mounted  upon  a 
portion  of  the  phonograph-gearing.     At  the  85 
end  of  the  blank  cylinder  A:,  opposite  the  pul- 
ley m,  is  a  longitudinal  tubular  support  11,  in 
wiiich  is  mounted  a  spring-operated  pin  12, 
which  passes  through  a  sleeve  13,  which  is  se- 
cured to  said  pin,  and  the  arm  z  of  the  bar  ij,  90 
at  the  end  thereof  adjacent  to  the  tubular 
support  11,  is  provided  with  a  projection  14, 
which  is  adapted  to  make  contact  with  the 
sleeve  13  and  to  be  released  therefrom  bj^the 
carriage  on  the  shaft  n  in  the  operation  of  the  95 
device,  as  hereinafter  described. 

The  end  of  the  support  or  frame  in  which 
the  blank  cylinder  k  is  mounted  is  provided 
adjacent  to  the  tubular  support  or  bearing  11 
withastationarj'binding-screwlOjWith  which  100 
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is  connected  a  wire  16,  and  the  corresponding- 
end  of  the  bar  y  is  provided  with  a  binding- 
screw  17,  with  which  is  connected  a  wii"e  18, 
and  the  binding-screws  15  and  17  are  insu- 
5  lated  from  their  supports.  A  batter^'  19  is 
placed  in  the  bottom  of  the  casing  a,  and  the 
wires  16  and  18  are  in  connection  therewith 
and  with  an  ordinary  incandescent  electric 
light  20. 

10  The  pullej^  m  on  the  end  of  the  shaft  I  of 
the  blank  cylinder  Jc  is  geared  in  connection 
with  a  corresponding  pulley  21  on  a  shaft  22, 
supported  beneath  the  portion  h  of  the  top  of 
the  casing  by  suitable  hangers  in  the  usual 

15  manner.  The  said  shaft  22  is  provided  at  the 
end  thereof  opposite  the  pulley  21  with  a 
gear-wheel  23,  and  this  gear-wheel  23  oper- 
ates in  connection  with  a  pinion  24,  which  op- 
erates in  connection  with  a  pinion  25  on  the 

20  crank-shaft  26.  The  pinion  21  is  mounted  on 
a  short  shaft  27,  supported  in  front  of  the 
gear-wheel  23,  and  in  front  of  the  shaft  22  is 
a  supplemental  shaft  28,  on  which  is  mount- 
ed a  large  gear-wheel  29,  which  operates  in 

25  connection  with  a  small  gear-wheel  30,  mount- 
ed on  the  shaft  22.  I  have  also  shown  a 
ratchet-wheel  31  mounted  on  the  shaft  22, 
and  a  pawl  32,  which  operates  in  connection 
therewith,  and  said  shaft  22  is  also  provided 

30  with  other  gears,  pinions,  &c. ,  as  shown  at  33, 
which  are  usually  employed  in  connection 
with  and  form  part  of  the  operative  mechan- 
ism of  the  phonograph,  but  which  form  no 
part  of  this  invention. 

35  All  the  operative  parts  of  the  phonograph 
hereinbefore  described,  with  the  exception  of 
the  electric  wires  or  circiiits  16  and  18  and 
the  binding -screws  15  and  17,  the  electric 
light  20,  the  battery  19,  the  supplemental 

40  shaft  28,  the  gear-wheel  29,  and  the  parts  by 
which  said  gear-wheel  is  operated,  are  also  all 
of  the  usual  construction — such,  for  example, 
as  is  shown  in  Letters  Patent  No.  582,754,  is- 
sued May  18, 1897, toThoraasH.  MacDonald— 

45  and  form  no  part  of  this  invention. 

The  bar  y  is  also  provided  at  one  end  with 
a  spring  34  for  holding  it  in  its  normal  posi- 
tion. Suspended  beneath  the  part  6  of  the 
top  of  the  casing  o,  in  proximity  to  the  wheel 

50  29  and  at  the  left  thereof,  as  shown  in  Fig.  1, 
is  a  hanger  35,  which  is  shown  detached  in 
Figs.  5  and  6  and  to  the  lower  end  of  which 
is  pivoted  a  lever  36.  A  pawl  37  is  also  piv- 
otally  mounted  on  a  pivot-pin  38,  by  which 

55  the  lever  36  is  connected  with  the  hanger  35, 
and  said  i)awl  is  provided  with  two  down- 
wardly-directed side  lugs  or  projections  39, 
which  operate  in  connection  with  pins  40,  se- 
cured to  or  formed  on  the  lever  36,  and  a 

60  spring  41  connects  the  pawl  37  with  the  up- 
per end  of  the  hanger  35.  The  gear-wheel 
29  is  provided  on  the  side  thereof  adjacent  to 
the  hanger  35  with  a  plurality  of  pins  42,  which 
are  arranged  in  a  circle  according  to  a  S3'stem 

65  hereinafter  described,  and  these  pins  operate 
in  connection  with  the  pawl  37. 
Arranged  transversely  of  the  casing  a,  in 


front  of  and  below  the  shaft  28,  is  a  j'oke- 
shaped   frame   or  support  43,  in   which   is 
mounted  a  shaft  44,  and  mounted  loosely  on  70 
said  shaft,  within  said  frame  or  support,  is  a 
drum  45,  provided  at  each  end  with  a  flange 
46  and  at  the  center  thereof  with  a  corre- 
sponding annular  flange  47,  and  keyed  to  said 
shaft,  within  said  frame  or  support  and  ad-  75 
jacent  to  the  inner  end  of  said  drum  and  sup- 
port, is  a  hub  48,  provided  with  a  ratchet- 
wheel  49,  and  the  drum  45  is  provided  adja- 
icent  to  said  ratchet-wheel  with  a  pawl  50, 
which    operates    in    connection    with    said  80 
ratchet-wheel.     The   shaft  44   projects   in- 
wardly through  the  end  of  the  yoke-shaped 
frame  or  support  43,  and  mounted  thereon 
and  secured  thereto  is  a  hub  51,  provided 
with  radial  arms  52,  which  carry  pins  53,  ar-  85 
ranged  in  a  circle  and  constituting  a  drum, 
on  which  is  placed  an  endless  belt  54.     Pivot- 
ally  connected  with  the  inner  end  of  the  yoke- 
shaped  frame  or  support  43  at  55  is  a  tripper 
56,  which  is  provided  at  its  lower  end  with  an  90 
elliptical  head  57,  in  the  bottom  of  which  is 
formed  a  triangular  notch  or  recess  58,  one  of 
the  side  jaws  of  which  is  slightly  longer  than 
the  other,  and  in  the  normal  position  of  the 
tripper  56  the  convex  side  of  the  longer  jaw  of  95 
the  head  57  rests  against  the  projected  end 
of  one  of  the  pins  53,  as  shown  in  Fig.  3. 
The  pins  53  are  each  projected  through  the 
radial  arms  52,  as  shown  at  59  in  Fig.  4,  in 
order  that  the  head  57  of  the  tripper  56  may  ico 
operate  thereon,  and  the  upper  end  of  the 
tripper  56  is  connected  with  the  front  of  the 
casing  a  by  a  spiral  spring  60.     The  drum  45 
is  free  to  turn  in  one  direction  on  the  sha^*^ 
44,  but  cannot  turn  in  the  opposite  direction   105 
without  turning  said  shaft  and  the  hub  48, 
and  the  drum  on  which  the  endless  belt  54  is 
mounted  and  consisting  of  the  hub  51,  the 
radial  arms  52,  and  the  pins  53  also  turn  with 
said  shaft.     A  cord  61  is  wound  on  the  drum  1 10 
45  between  the  central  flange  47  and  the  left- 
hand  end  flange  or  rim  46,  and  said  cord  61 
is  passed  over  and  around  suitably-supported 
pulley- wheels  62   and   connected  with   the 
crank-shaft  26,  and  mounted  on  said  cord  be-  115 
tween  the  drum  45  and  the  adjacent  puLj„ 
wheel  62  is  a  sliding  or  movable  weight  63, 
which  is  provided  with  a  pulley  64,  around 
which  said  cord  is  passed.     Another  cord  65 
is  connected  with  and  wound  on  the  drum  4t»  120 
between  the  central  flange  or  rim  47  and  the 
right-hand  end  flange  or  rim  46,  and  this  cord 
is  connected  with  a  strong  contractile  spring 
66, secured  to  the  bottom  of  the  casing  a.     The 
cords  61  and  65  are  wound  on  the  drum  45  in  i2j 
opposite  directions, and  when  the  crank-shaft 
26  is  turned  to  the  right  in  order  to  wind  up 
the  phonograph  the  cord  61  is  unwound  from 
the  drum  45  and  the  cord  65  is  wound  thereon 
against  the  operation  of  the  spring  66,  and  130 
when  the  device  is  wound  up  the  tendency  of 
the  spring  66  is  to  continuouslj^  unwind  the 
drum  45. 
The  endless  belt  54,  mounted  on  the  pins 
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53,  connected  with  the  radial  arms  52  of  the 
hub  51,  is  composed  of  separate  flexible  strips 
or  bands  67,  with  the  outer  sides  of  which  are 
connected  U-shaped  holders  68,  which  are 
5  adapted  to  receive  and  hold  transparent 
slides  69,  on  which  the  pictures  are  placed, 
and  the  strips  or  bands  67  are  divided  at  70, 
as  shown  in  Figs.  8  and  9,  and  the  ends  there- 
of connected  by  short  flexible  metal  strips 

lo  71,  provided  with  hook-shaped  portions  72  at 
their  opposite  ends,  which  engage  with  the  U- 
shaped  holders  68,  as  clearly  shown  in  Figs.  8 
and  9,  and  the  object  of  this  construction  is 
to  provide  means  to  shorten  the  endless  belt 

15  whenever  necessary  or  desirable. 

Connected  with  the  tripper  56,  between  the 
upper  end  thereof  and  its  pivotal  support  at 
55,  is  a  link  73,  which  is  pivotally  connected 
at  74  with  a  crank-lever  75,  which  is  pivotally 

20  supported  at  76  and  also  pivotally  connected 
at  77  with  a  link  78,  which  is  pivotally  con- 
nected with  the  lower  end  of  the  link  30,  as 
clearly  shown  in  Figs.  1,  2,  3,  and  4. 

The  pictivres  are  placed  on  the  slides  09  in 

25  the  usual  manner,  and  the  arrangement  of 
the  pins  42  on  the  gear-wheel  29  will  depend 
entirely  upon  the  topic,  part,  or  subject  of  the 
song,  speech,  or  storj'  which  it  is  desired  to 
illustrate  as  the  song,  speech,  or  story  is  be- 

30  ing  delivered  by  the  phonograph. 

In  practice  the  device  is  wound  up  in  the 
usual  manner,  and  the  endless  belt  54,  which 
carries  the  picture-slides  69,  is  placed  on  the 
pins  53  to  correspond  with  the  arrangement 

35  of  the  pins  42  on  the  wheel  29,  and  as  the 
''ong,  speech,  or  stor^'  is  delivered  by  the 
phonograph  the  endless  belt  54  is  turned  by 
e  shaft  45  so  as  to  present  one  of  the  pic- 
tures at  the  desired  time.     In  this  operation 

40  as  the  wheel  29  revolves  one  of  the  pins  42 
strikes  tlie  end  of  the  pawl  37  and  forces  it 
iipwardlj'.     This  operation  forces  the  lower 
/nd  of  the  link  30  to  the  right  and  correspond- 
ingly operates  the  crank-lever  75,  which  re- 

45  suits  in  pulling  the  upper  end  of  the  tripper 

56  to  the  right  and  causes  the  longer  jaw  of 

the  tripper-head  57  to  move  over  the  corre- 

'>''  ling  pin  53,  against  which  it  normally 

^rfts,  as  shown  in  Fig.  3.     In  this  operation 

50  the  drum  on  which  the  endless  belt  54  is 
mounted  moves  slightly  to  the  left  of  the  po- 
sition shown  in  Fig.  3  and  then  moves  through 
le  space  to  the  right,  thus  bringing  a  pic- 
ture S(iuarel3^  Tinder  the  lens-tube  h,  and  in 

55  this  operation  the  pin  53  strikes  the  shorter 
jaw  of  the  tripper-head  57  and  slides  over  the 
same,  and  thus  the  movement  of  the  endless 
belt  is  slightlj'  retarded  and  prevented  from 
being  too  quick  or  sudden,  it  being  under- 

60  stood  that  the  spring  6(i  constantly  tends  to 
turn  the  drum  on  which  the  endless  belt  is 
mounted  to  the  right  when  viewed  as  in  Fig. 
3.  It  will  be  understood  that  as  the  delivery 
of  the  song,  speech,  or  story  by  the  phouo- 

65  graph  proceeds  the  wheel  29  is  constantly 
turned  and  at  the  proper  time  the  pins  42 
are  brought  into  connection  with  the  pawl 


37  and  the  endless  belt  o4  is  correspondingly 
turned.  As  the  machine  is  wound  up,  as 
hereinbefore  described,  and  as  is  customary  70 
in  this  class  of  devices,  the  bar  y  is  corre- 
spondinglj^  raised  until  the  projection  14  of 
the  arm  z  thereof  comes  in  connection  with  the 
sleeve  13,  and  in  this  position  the  said  bar  y 
is  held  until  the  sleeve  0  or  the  parts  connect-  75 
ed  therewith  strike  the  inner  end  of  the  pin 

12.  This  forces  the  said  pin  outwardlj^  and 
disconnects  the  projection  14  from  the  sleeve 

13,  and  the  bar  y  drops  downwardly  into  its 
normal  position.  All  these  parts  are  of  the  80 
usual  construction  and  operation  and  are  not 
therefore  more  clearly  shown  in  detail.  When 
the  bar  y  is  raised  and  the  phonograph  is  in 
operation,  the  supports  of  the  wires  16  and  18 

at  15  and  17  are  in  electrical  connection,  and  85 
the  circuit  is  established  through  the  electric 
light  20,  and  the  endless  belt  54  is  properly 
illuminated ;  but  as  soon  as  the  operation  of 
the  phonograph  is  completed  and  the  bar  y 
drops  downwardly  the  electrical  connection  90 
of  the  wires  16  and  18  at  15  and  17  is  broken, 
as  will  be  readily  understood,  and  the  light 
20  will  not  be  in  opei'ation. 

As  the  result  of  the  construction  herein  de- 
scribed it  will  be  seen  that  the  endless  belt  95 
54  is  intermittently  revolved,  and  the  time 
between  each  movement  will  depend  upon  the 
arrangement  of  the  pins  42  on  the  wheel  29, 
and  this  arrangement  of  the  pins  42  depends 
upon  the  parts  or  topics  of  the  song,  speech,  100 
or  story  which  it  is  desii'ed  to  illustrate,  and 
said  arrangement  is  such  that  the  observer 
will  have  time  toexamine  the  pictures  through 
the  sight- opening  d  in  the  hinged  portion  c  of 
the  top  of  the  casing  a.  It  will  also  be  ob-  105 
served  that  for  each  song,  speech,  or  story  a 
new  arrangement  of  the  pins  42  must  be  pro- 
vided, together  with  new  pictures  for  the  slide 
09  of  the  endless  belt. 

The  entire  apparatus  is  simple  in  construe-  no 
tion  and  operation  and  perfectly  adapted  to 
accomplish  the  result  for  which  it  is  intended, 
and  it  will  be  apparent  that  changes  in  and 
modifications  of  the  construction  described 
may  be  made  without  departing  from  the  115 
spirit  of  my  invention  or  sacrificing  its  ad- 
vantages. 

Having  fully  described  my  inv-ention,  I 
claim  as  new  and  desire  to  secure  by  Letters 
Patent —  120 

1.  A  device  of  the  class  described,  compris- 
ing the  combination,  with  a  phonograph,  of  a 
plurality  or  series  of  pictures,  mechanism  for 
displaj'ing  said  pictures,  and  means  connect- 
ed with  the  said  phonograph  and  with  the  pic-  125 
ture-displajing  mechanism  whereby  the  op- 
eration of  the  phonograph  actuates  the  dis- 
playing mechanism  to  display  the  pictures 

at  irregular  predetermined  intervals,  coi"re- 
sponding  to  the  vocal  matter  of  the  phono-   13c 
graph  which  said  pictures  are  to  illustrate, 
substantially  as  shown  and  described. 

2.  A  device  of  the  class  described,  compris- 
ing a  phonograph  in  which  is  embodied  a  gear- 
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wheel  or  part  rotating  in  unison  with  the 
sound-producing  cylinder,  a  plurality  or  se- 
ries of  pictures  mounted  relatively  to  said 
phonograph,  mechanism  for  displaying  the 
5  said  pictures,  and  means  upon  the  gear-wheel 
or  moving  part  of  the  phonograph  whereby 
the  displaying  mechanism  may  be  actuated  at 
irregular  predetermined  intervals,  substan- 
tially as  shown  and  described. 

lo  3.  A  device  of  the  class  described,  compris- 
ing a  phonograph  in  which  is  embodied  a  pai't 
rotating  in  unison  with  the  sound-producing 
cjdinder,  a  picture  -  displaying  mechanism 
mounted  relatively  to  said  phonograph,  and 

15  provided  with  means  for  causing  the  same  to 
turn,  means  for  holding  said  displaying  mech- 
anism in  a  stationary  position,  and  means 
upon  said  gear-wheel  or  moving  part  of  the 
phonograph  for  tripping  or  throwing  off  the 

2o  said  holding  means,whereb3' the  pictures  may 
be  displayed  at  predetermined  intervals,  sub- 
stantiallj''  as  shown  and  described. 

4.  In  a  device  of  the  class  described,  a  cas- 
ing, a  phonograph  mounted  thereon,  a  gear- 

25  wheel  in  operative  connection  with  tlie  oper- 
ative parts  of  the  phonograph  and  provided 
with  a  plurality  of  pins  arranged  at  irregular 
intervals  in  a  predetermined  order  on  one  side 
thereof,  an  endless  belt  revolubly  mounted  in 

30  said  casing  and  provided  with  a  plurality  of 
picture -slides,  devices  exerting  a  constant 
tendency  to  turn  said  belt  in  one  direction, 
and  devices  in  operative  connection  with  said 
gear-wheel  for  giving  said  belt  a  series  of 

35  movements  at  irregular  predetermined  inter- 
vals, substantially  as  shown  and  described. 

5.  In  a  device  of  the  class  described,  a  cas- 
ing, a  phonograph  mounted  thereon,  a  shaft 
mounted  in  said  casing,  a  drum  mounted  on 

40  said  shaft,  two  cords  connected  with  and 
wound  on  said  drum  in  opposite  directions, 
one  of  which  is  connected  with  the  winding- 
shaft  of  the  phonograph,  a  contractile  spring 
connected  with  the  other  cord  and  exerting  a 

45  constant  tendency  to  revolve  said  shaft  in  one 
direction,  an  endless- belt  support  connected 
with  said  shaft, an  endless  belt  mounted  there- 
on and  provided  with  pictaire-slides,  a  gear- 
wheel in  connection  with  the  operative  mech- 

50  anism  of  the  phonograph,  and  devices  in  con- 
nection with  said  gear-wheel  for  permitting 
said  endless-belt  support  to  move  intermit- 
tently, substantially  as  shown  and  described. 

6.  In  a  device  of  the  class  described,  a  cas- 
55  ing,  a  phonograph  mounted  thereon,  an  end- 
less belt  supported  within  said  easi  ng  and  pro- 
vided with  picture-slides,  means  for  turning 
the  support  of  said  belt  constantly  in  one  di- 
rection, a  gear-wheel  in  connection  with  the 

60  operative  mechanism  of  the  phonograph,  and 
devices  in  operative  connection  with  said  gear- 
wheel for  permitting  said  endless  belt  to  move 
intermittentlj^  consisting  of  pins  arranged 
in  a  circle  on  said  gear-wheel,  a  pawl  oper- 

65  ated  by  said  pins,  si  link  operated  by  said 
pawl,  a  crank  operated  by  said  link,  and  a 


tripper  operated  by  said  crank,  and  operat- 
ing in  connection  with  the  support  of  said 
endless  belt,  substantially  as  shown  and  de- 
scribed. 76 

7.  In  a  device  of  the  class  described,  a  cas- 
ing, a  phonograph  mounted  thereon,  a  gear- 
wheel in  connection  with  the  operative  mech- 
anism of  the  phonograph,  an  endless  belt 
mounted  on  a  support  within  said  casing,  de-  75 
vices  exerting  a  constant  tendency  to  turn 
said  support  in  one  direction,  other  devices 

in  connection  with  said  gear-wheel  for  per- 
mitting the  support  of  the  endless  belt  to  move 
intermittently,  and  an  electric  light  within  80 
said  casing,  said  light  being  in  a  circuit  which 
is  opened  and  closed  by  the  operative  mech- 
anism of  the  phonograph,  substantially  as 
shown  and  described. 

8.  In  a  device  of  the  class  described,  acas-  85 
ing,  a  phonograph  mounted  thereon,  an  end- 
less belt  mounted  on  a  support  within  said 
casing  and  provided  with  picture-slides,  a 
shaft  on  which  the  support  of  the  endless  belt 

is  mounted,  a  drum  mounted  on  said  shaft  90 
and  adapted  to  turn  freely  in  one  direction 
and  to  turn  said  shaft  in  the  opposite  direc- 
tion, a  cord  wound  on  said  drum,  a  spiral 
spring  connected  with  said  cord  and  operat- 
ing to  turn  said  drum  in  the  direction  to  turn  95 
said  shaft,  another  cord  wound  on  said  drum, 
and  adapted  to  turn  the  same  In  the  opposite 
direction,  said  last-named  cord  being  con- 
nected with  the  crank-shaft  of  the  phono- 
graph, a  gear-wheel  in  connection  with  the  100 
operative  mechanism  of  the  phonograph,  and 
devices  connected  with  said  gear-wheel  for 
permitting  the  support  of  the  endless  belt  to 
move  intermittently,  substantially  as  shown 
and  described.  105 

9.  In  a  device  of  the  class  described,  a  cas- 
ing, a  phonograph  mounted  thereon,  the  op- 
erative mechanism  of  which  is  partl}^  within 
said  casing,  an  endless-belt  support  mounted 

in  said  casing,  an  endless  belt  mounted  there  no 
on  and  provided  with  picture-slides,  devices 
exerting  a  constant  tendency  to  turn  the  sup- 
port of  said  belt  in  one  direction,  other  de- 
vices in  connection  with  the  operative  mech- 
anism of  the  phonograph  for  j)ermitting  said  115 
support  to  move  intermittently,  and  an  elec- 
tric light  mounted  in  said  casing  and  in  a 
circuit  which  is  closed  and  opened  by  the  op- 
erative mechanism  of  the  phonograph,  sub- 
stantially as  shown  and  described.  120 

10.  In  a  device  of  the  class  described,  a  cas- 
ing provided  with  a  phonograph  which  is 
mounted  thereon,  and  the  operative  mechan- 
ism of  which  is  partly  within  said  casing,  said 
casing  being  also  provided  with  a  hinged  top  125 
portion  having  a  sight-opening,  tubes  inclos- 
ing said  opening  and  provided  with  a  sight, 
glass   and   a  lens,  an   endless-belt   support 
mounted  within  said  casing,  an  endless  belt 
mounted  thereon  and  provided  with  picture-  130 
slides,  devices  exerting  a  constant  tendency 

to  turn  the  support  of  said  belt  in  one  direc- 
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tion,  and  other  devices  in  connection  with  the 
operative  mechanism  of  the  phonograph  for 
permitting  said  support  to  move  intermit- 
tently, said  casing  being  also  provided  with 
5  an  electric  light  in  a  circuit  which  is  adapted 
to  be  opened  and  closed  by  the  operative 
mechanism  of  the  phonograph,  substantially 
as  shown  and  described. 


In  testimony  that  I  claim  the  foregoing  as 
my  invention  I  have  signed  my  name,  in  pres-  lo 
ence  of  the  subscribing  witnesses,  this  24th 
day  of  April,  1899, 

GUSTAVE  WOLF  BOSCHEN. 
Witnesses: 

Raymond  J.  Blakeslie, 
F.  A.  Stewaet. 
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To  all  ivJioni  it  may  concern: 

Be  it  known  that  I,  Joseph  Newcomb 

Blackman,  of  the  city  of  East  Orange,  county 

of  Essex,  and  State  of  New  Jersey,  have  iu- 

5  vented  a  certain  new  and  useful  Improvement 

(in  Attachments  for  Phonographs  or  Grapho- 
phones,  of  which  the  following  is  a  fall,  clear, 
and  exact  description. 
My  invention  relates  to  improvements  in  an 

lo  attachment  for  phonographs,  graphophones, 
or  similar  instruments.  It  sometimes  hap- 
pens, for  instance,  that  a  party  having  an 
Edison  type  of  machine  on  which  he  is  using 
an  Edison  reproducer  will  wish  to  use  a  re- 

15  corder  of  another  make  in  connection  with 
the  machine.  At  present,  so  far  as  I  know, 
it  is  necessary  in  such,  case  to  remove  a  por- 
tion of  the  macliine — to  wit,  the  arm  carry- 
ing the  speaker  or  reproducer — and  attach  in 

20  lieu  thereof  the  arm  carrying  the  other  type 
of  recorder. 

The  objects  of  my  invention  are  to  produce 
a  simple  attachment  which  can  be  attached  to 
the  arm  of  one  type  of  machine,  to  which  at- 

25  tachment  a  recorder  of  another  style  of  ma- 
chine can  be  attached,  and  to  provide  a  con- 
venient means  of  adjustment,  so  that  the  re- 
corder can  be  instantly  placed  in  position  to 
perform  its  work  on  the  cylinder  or  can  be  as 

30  easily  thrown  out  of  position.  MjMntention 
is  to  provide  a  very  simple  and  convenient 
device  of  this  kind  which  can,  if  desired,  be 
left  on  the  machine,  so  that  the  machine  can 
be  used  at  will  either  as  a  recorder  orrepro- 

35  ducer,  so  that  either  type  of  recorder  can  be 
used,  and,  further,  to  construct  the  device  so 
that  it  can  be  easily  applied  or  removed  and 
can  be  verj'  nicely  and  quickly  adjusted  to 
meet  the  requirements  of  such  machines. 

40      To  these  ends  my  invention  consists  of  cer- 
tain features  of  construction  and  combina- 
tions of  parts,  which  will  be  hereinafter  de- 
scribed and  claimed. 
Reference  is  to  be  had  to  the  accompanying 

45  drawings,  forming  a  part  of  this  specification, 
in  which  similar  figures  of  reference  refer  to 
similar  parts  throughout  the  several  views. 

Figure  1  is  a  side  elevation  of  mj'-  attach- 
ment, showing  the  same  in  position  upon  the 

50  arm  of  an  Edison  type  of  machine.  Fig.  2  is 
a  plan  view  of  the  attachment  and  parts 


shown  in  Fig.  1.     Fig.  3  is  a  detail  longitudi- 
nal .section  through  the  main  tube  and  the 
coupling  and  shows  the  means  for  adjusting 
the  tube  in  one  direction.     Fig.  4  is  a  cross-  55 
section  on  the  line  4  4  of  Fig.  3. 

In  the  drawings  I  have  shown  only  enough 
of  the  ordinary  type  of  machine  to  illustrate 
the  use  of  my  invention,  and  the  drawings 
illustrate  the  ordinary  arm  10  of  the  Edison  60 
machine,  which  extends  from  the  cylinder  11, 
precisely  as  usual,  and  has  the  customary  ad- 
justing-lever 12  bearing  on  the  rail  13  of  the 
machine.  The  arm  has  the  usual  eye  14  to 
receive  a  reproducer  and  the  lug  15  on  one  65 
side  of  the  eye.  All  this  is  usual  and  no 
novelty  is  claimed  for  it.  , 

To  the  lug  15  is  fastened  by  a  binding-screw 
IC  the  lower  end  portion  17  of  a  bracket,  this 
part  lying  parallel  with  the  plane  of  the  lug  70 
15,  and  the  bracket-arm  is  forked,  as  shown 
at  17*,  to  receive  the  binding-screw  IG  and  to 
permit  the  bracket  to  be  adjusted  back  and 
forth  in  relation  to  the   cylinder  11.     The 
bracket  also  comprises  an  upright  arm  18,  75 
which  extends,  essentially,  at  right  angles  to 
the  plane  of  the  arm  17,  and  to  this  is  held 
the  plate  19,  the  connection  being  by  means 
of  a  screw  19*,  so  that  the  plate  19  may  be 
swung  on  the  screw  to  bring  it  into  the  de-  80 
sired  relation  and  then  held  in  position  by 
tightening  the  screw.     The  plate  19  is  con- 
nected to  the  curved  arm  20,  which  is  secured 
to  the  main  tube  21  of  the  device,  this  tube 
being  adapted  to  connect  with  the  ordinary  85 
trumpet  or  mouthpiece  in  the  usual  manner. 
The  inner  end  of  the  tube  21  is  reduced  and 
interuall}'  curved,  as  shown  at  22,  so  that  it 
may  receive  the  curved  and  thickened  head 
or  end  23  of  the  coupling  24,  which  is  tubular,  90 
.so  that  sound  may  pass  readily  through  it, 
and  is  held  to  the  tube  21  bj'  a  cross-pin  25, 
which  thus  permits  the  coupling  and  the  re- 
corder thereto  connected  to  be  moved  up  and 
down  in  relation  to  the  tube  21  and  to  the  95 
cylinder  11.     The  inner  end  of  the  coupling 
24  is  slotted  on  opposite  sides,  as  shown  at  26, 
to  receive  the  ci'oss-pin  27  on  the  mouth  28  of 
the  recorder  29,     The  pin  27  is  at  right  angles 
to  the  pin  25,  above  referred  to,  so  that  while  loa 
the  coupling  has  a  limited  movement  up  and 
down  the  recorder  can  have  a  limited  move- 
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ment  laterally,  and  thus  ample  means  is  pro- 
vided for  adjustment  and  for  the  necessary- 
freedom  of  movement. 
I  have  not  shown  the  recorder  in  detail,  as 
5  it  is  of  a  well-known  type  and  forms  no  part 
of  this  invention. 

The  coupling  is  provided  with  a  flange  30, 
which  extends  around  the  coupling  between 
the  parts  22  and  28,  and  on  this  flange  is  a 

lo  fork  31,  which  extends  upward  and  which  can 
of  course  be  produced  on  the  coupling  with- 
out the  intervention  of  a  flange,  and  the  fork 
receives  the  end  32  of  an  adjusting-screw  34, 
the  head  33  of  which  engages  the  fork,  while 

15  the  body  of  the  screw  turns  in  the  boss  35  on 
the  plate  or  arm  20,  above  referred  to.  The 
screw  34  has  for  convenience  a  milled  head 
36,  so  that  it  can  be  turned  readily  by  the 
thumb  and  finger.     It  will  be  seen,  therefore, 

20  that  as  the  plate  20  and  boss  35  are  fixed  to 
the  tube  21  the  operator  can  by  a  simple  turn 
of  the  screw  34  permit  the  recorder  to  drop 
down  into  contact  with  the  cylinder  11,  as 
shown  in  Fig.  1,  or  the  screw  may  be  drawn 

25  back,  so  as  to  act  on  the  fork  31,  tilt  the  coup- 
ling 24  on  the  pin  25,  and  lift  tlie  recorder  out 
of  contact  with  the  eylindei'.  To  place  the 
I'ecorder  on  the  attachment,  it  is  only  neces- 
sary to  push  the  part  28  upon  the  coupling, 

30  with  the  pin  27  engaging  the  slot  26  of  the 
coupling.  .  In  using  the  instrument  it  is  not, 
howevei",  necessary  to  remove  the  recorder 
even  when  a  reproducer  is  to  be  used,  as  by 
turning  the  screw  34,  as  stated,  the  recorder 

35  can  be  thrown  out  of  use. 

When  once  the  attachment  is  adjusted,  it 
is  not  necessarj^  usually  to  make  any  further 
adjustment.  The  adjustment  is  firsteffected 
by  pushing  the  part  17  of  the  bracket  17  18 

40  the  desired  extent  on  the  binding-screw  16 
and  then  tightening  the  screw  and  also  by  ad- 
justing the  plate  19  20  by  means  of  the  screw 
19*,  so  as  to  bring  the  recorder,  when  attached, 
to  the  approxiraately-coi-rect  position.    After 

45  this  the  required  nicety  of  adjustment  is  ef- 
fected hy  the  screw  34,  as  already  described. 
It  will  of  course  be  apparent  on  referring 
to  the  drawings  and  reading  this  specifica- 
tion that  certain  parts  of  the  attachment  may 

50  be  changed  or  modified  without  affecting  the 
principle  of  the  invention.  Of  course  the 
particular  shape  of  the  brackets  and  the  con- 
struction in  detail  of  the  several  parts  are  not 
material;  but  the  essential  features  comprise 

55  mechanism  for  holding  a  recorder  attachment 
on  a  reproducer  or  recorder  arm  and  for  prop- 
erly adjusting  the  attachment. 


Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Letters 
Patent—  60 

1.  A  device  of  the  kind  described  compris- 
ing a  bracket  or  support,  a  fastening  device 
to  secure  the  bracket  to  the  usual  phonograph- 
arm,  a  tube  mounted  on  the  bx-acket,  and  ad- 
justable means  for  connectingone  end  of  the  65 
tube  to  the  mouth  of  a  recorder  substantially 

as  described. 

2.  A  device  of  the  kind  described,  compris- 
ing a  bracket  or  support,  fastening  means  to 
secure  the  bracket  to  a  phonograph -arm,  a  70 
tube  adjustably  supported  on  the  bracket, 
and  adjustable  means  for  connecting  the  tube 
with  the  mouth  of  the  recorder. 

3.  A  device  of  the  kind  described,  compris- 
ing a  tube,  a  coupling  at  one  end  thereof  75 
adapted  to  connect  with  a  recorder,  a  screw 
mechanism  for  adjusting  the  coupling  in  re- 
lation to  the  tube,  and  means  for  supporting       5 
the  tube  on  the  arm  of  a  phonograph.  - 

4.  A  device  of  the  kind  described,  compris-  80 
ing  a  tube,  a  connection  adjustable  up  and 
down,  by  means  of  which  tlie  tube  may  be 
connected  to  a  recorder,and  adjustable  means 
for  supporting  the  tube  on  the  arm  of  a  pho- 
nograph. 85 

5.  A  device  of  the  kind  described,  compris- 
ing a  tube  having  means  for  connecting  with 
a  recorder,  a  bracket  adapted  to  support  the 
tube  on  the  arm  of  the  phonograph,  and  a 
plate  adjustable  on  one  arm  of  the  bracket,  90 
said  plate  carrying  the  aforesaid  tube  sub- 
stantially as  described. 

6.  In  a  device  of  the  kind  described,  the 
combination  of  the  tube  and  coupling  adapted 

to  connect  with  a  recorder,  means  as  the  fork  95 
on  the  coupling  and  the  screw  on  the  tube  for 
adjusting  the  tube  and  coupling  in  relation 
to  each  other,  and  means  for  supporting  the 
tube  on  the  arm  of  a  phonograph,  substan- 
tially as  described.  loo 

7.  A  device  of  the  kind  described,  compris- 
ing a  tube,  a  vertically-adjustable  connection 
between  the  tube  and  recorder,  a  supporting- 
bracket,  means  for  adjusting  the  tube  on  said 
support,  a  detachable  adjustable  mechanism  105 
for  retaining  the  bracket  on  the  arm  of  a  pho- 
nograph, substantially  as  described. 

In  testimonj^  that  I  claim  the  foregoing  as 
my  invention  I  have  hereunto  subscribed  my 
name  in  the  presence  of  two  witnesses. 

JOSEPH  NEWCOMB  BLACKMAN. 
Witnesses: 

Edwin  B.  Houghton, 
Frank  Roberts. 
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SPECIFICATION  forming'  part  of  Lettsrs  Patent  No.  655,195,  dated  August  7,  1900, 

Application  filed  October  18, 1899.    Serial  No,  733,951,    (No  model.) 


To  all  tvhom  it  may  concern: 

Be  it  known  that  I,  George  K.  Cheney,  a. 
citizen  of  Ihe  United  States  of  America,  and 
a  resident  of  New  York,  county  of  New  York, 
5  and  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Sonnd-Re- 
producing  Apparatus,  of  which  the  following 
is  a  specification. 

My  invention  relates  in  general  to  talking- 

lo  machines;  and  it  more  speciflcallj^  consists  of 
an  improved  sound-box  for  talking-machines 
in  which  a  triangular  diaphragm  is  employed 
and  in  which  the  vibrating  stylus  is  connected 
to  the  diaphragm  by  a  universal  joint. 

[5  The  preferred  form  of  apparatus  embod}"- 
ing  my  invention  is  illustrated  in  the  accom- 
panj'ing  sheet  of  drawings,  in  which — 

Figure  1  is  a  front  elevation  of  a  sound-box 
embod3'ing  my  invention.     Fig.  2  is  a  similar 

20  view  with  the  retaining-plate  and  stylus  re- 
moved.   Fig.  3  is  a  side  elevation  of  the  sound- 
box, and  Fig.  4  is  a  central  section  of  the  same. 
Throughout  the  drawings  like  reference- 
figures  refer  to  like  parts. 

25  The  main  portion  of  the  sound-box  has  the 
hub  1  and  the  recessed  portion  1^.  This  re- 
cessed portion  is  triangular  in  shape,  so  as  to 
receive  a  triangular  diaphragm  2.  Preferably 
this  diaiDhragm  and  the  recessforthesaraeare 

30  made  in  the  shape  of  an  equilateral  triangle, 
as  shown.  The  retaining-plate  3  is  held  in 
place  to  protect  and  retain  the  diaphragm  b3' 
a  series  of  screws  4  4,  or  bj'  equivalent  method 
of  fastening.     This  retaining-plate  has   an 

35  opening  5  of  any  convenient  size  and  shape 
in  its  center,  through  which  extends  the  con- 
nection from  the  diaphragm  to  the  stylus. 
This  st3'lus  may  be  of  any  convenient  form, 
but  preferably  consists  of  an  arm  or  carrier  G, 

40  mounted  on  a  yielding  or  spring  arm  G'  and 
carrying  the  stylus-needle  7,  which  is  held  in 
position  by  the  set-screw  8.  On  the  center 
of  the  diaphragm  is  mounted  a  socket-piece 
9,   which  has  the  surrounding  walls  of  the 

45  socketcrimped  in  to  retain  the  ball  10  of  aball- 
and-socket  joint.  Tiie  pin  11,  connected  to 
the  ball  10,  is  screw-threaded  and  screws  into 
an  internally-threaded  perforation  in  the  end 
of  the  stylus.     Tiie  diaphragm  2  may  be  held 


in  position  by  any  convenient  arrangement  50 
of  gaskets  12  12,  as  shown  in  Fig.  4. 

The  mode  of  operating  my  invention  is  as 
follows:  The  partsbeing  assembled,  as  shown 
in  Figs.  1,  3,  and  4,  the  connection  between 
stylus  and  diaphragm  is  properly  adjusted  by  55 
turningtheballOand  threaded  pin  11.  When 
the  stylus  is  vibrated  bj^  the  needle  7 running 
along  the  groove  of  a  sound-record,  the  vibra- 
tions are  faithfully  transmitted  to  the  dia- 
phragm 2  and  reproduced  as  sound-waves  of  60 
air  in  the  sound-box. 

The  advantages  of  the  invention  comprise 
the  louder,  clearer,  and  more  faithful  repro- 
duction of  the  sound-waves  by  a  diaphragm 
of  the  triangular  shape  shown,  the  conven-  65 
ience  of  adjustment  of  the  stylus  and  dia- 
phragm connection  by  simple  turning  of  the 
screw  11 ,  and  the  fact  that  the  ball-and-socket 
joint  adjusts  itself  immediately  to  all  posi- 
tions of  the  parts  and  permits  the  same  to  70 
playfreeljMn  action,  while  preserving  arigid 
connection  along  the  line  of  transmission  of 
motion.  As  a  result  the  diaphragm  responds 
easilj'  and  faithfully  to  every  vibration  of  the 
stylus  given  to  it  by  the  sound-record  and  can-  75 
not  become  cramped  or  jammed  by  anj^  varia- 
tions in  adjustment. 

As  to  the  triangular  form  of  diaphragm  I 
have  found  by  experiment  that  the  area  of 
greatest  vibration  of  a  diaphragm  tends  in  a  80 
majority  of  cases  to  assume  the  form  of  an 
equilateral  triangle  whose  central  point  is  the 
point  of  attachment  of  the  vibrating  stylus. 
I  have  observed  this  by  exposing  a  diaphragm 
to  raj's  of  light  whose  reflection  during  vibra-  85 
tion  of  the  diaphragm  would  show  accurately 
the  area  to  which  the  vibrations  were  con- 
fined.  I  foundthat  whatever  the  shape  of  the 
diaphragm  the  area  of  vibration  was  triangu- 
lar in  shape.     It  occurred  to  me,  therefore,  90 
that  a  diaphragm  triangular  in  shape  would 
be  more  evenlj^  and  effectively  vibrated  for  a 
given  weight  of  material  and  area  of  surface 
than  one  of  the  usual  circular  form.     Experi- 
ments have  proved  the  correctness  of  this  95 
theory  and  resulted  in  the  invention  of  the 
above-described  apparatus. 

Of  course  various  changes  could  be  made 
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in  the  details  of  constractioa  shown  without 
departing  from  the  spirit  and  scope  of  my  in- 
vention. Other  means  of  supporting  the  dia- 
phragm might  be  employed.  Other  forms  of 
5  universal  joint  connection  and  other  means 
of  adjustment,  &c.,  might  be  substituted  for 
those  illustrated;  but  all  sueh  modifications 
I  consider  to  be  merely  unimportant  varia- 
tions of  form  and  still  within  the  scope  of  my 
lo  invention. 

Having  therefore  described  my  invention, 
what  I  claim  as  new,  and  desire  to  protect  by 
Letters  Patent,  is — 

1.  The  combination  of  a  diaphragm,  a  sty- 
J5  lus,and  a  ball-and-socket  connection  between 

the  two. 

2.  In  a  talking-machine  the  combination  of 


a  triangular  diaphragm,  a  stylus,  and  an  ad- 
justable ball-and-socket  connection  between 
the  stylus  and  the  center  of  the  diaphragm.     20 

3.  The  combination  of  a  diaphragm,  a  sty- 
lus, and  an  adjustable  ball-and-socket  con- 
nection between  the  two. 

4.  The  combination  of  a  diaphragm,  a  sty- 
lus, and  a  ball-and-socket  connection  which  25 
has  its  female  member  connected  to  the  cen- 
ter of  the  diaphragm  and  its  male  member  ad- 
justably connected  to  the  stylus. 

Signed  by  me  at  New  York,  N.  Y.,  this  31st 
day  of  August,  1899. 

GEORGE  K.  CHENEY. 
"Witnesses: 

A.  Parker-Smith, 
M.  Turner. 
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To  all  ivhom  it  iruq/  concern: 

Be  it  known  that  I,  George  Valentine 
Geess,  a  citizen  of  the  United  States,  residing 
at  Atlanta,  in  the  county  of  Fulton  and  State 
5  of  Georgia,  have  invented  certain  new  and 
u.seful  Improvements  in  Multiplex-Cylinder 
Phonographs;  and  I  do  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of  the 
invention,  such  as  will  enable  others  skilled 

lo-  in  the  art  to  which  it  appertains  to  make  and 
use  the  same,  reference  being  had  to  the  ac- 
companying drawings,  and  to  the  figures  of 
reference  marked  thereon,  which  form  a  part 
of  this  specification. 

15  This  invention  has  particular  reference  to 
that  class  of  phonographs  called  "  multiplex- 
cylinder,"  wherein  are  employed  a  series  of  cyl- 
inders successively  brought  into  operative  re- 
lation with  the  feed-shaft  and  recording  or  re- 

2o  producing  point;  but  many  features  of  the  in- 
vention are  applicable  to  phonographs  having 
a  single  cylinder ;  and  the  in  vention  consists  in 
certain  peculiarities  in  the  construction  and 
arrangement  of  the  parts  and  in  certain  novel 

25  combinations  of  the  parts,  substantial!}'  as 
hereinafter  described, and  particular!}'  point- 
ed out  in  the  subjoined  claims. 

The  objects  of  the  invention  are  as  follows : 
first,  to  provide  the  lialf-nut  that  engages  the 

30  feed-shaft  for  transmitting  longitudinal  mo- 
tion from  said  shaft  to  the  diaphragm-sup- 
port with  means  wherebj'  said  half-nut  may 
have  a  maximum  range  of  adjustment  rela- 
tively to  said  shaft;  second,  to  i)rovide  means 

35  whereby  the  diaphragm-support  will  be  prop- 
erl}'  guided  in  its  movement  over  the  wax 
cylinder  and  will  be  adjustable  relatively  to 
said  cylinder  to  compensate  for  the  reduction 
in  the  thickness  thereof  when  shaved;  third, 

40  to  provide  improved  means  for  holding  the 
half-nut  and  diaphragm-support  elevated  out 
of  operative  relation  with  the  feed-shaft  and 
wax  cylinder,  respectively,  and  particularlj' 
to  provide  a  construction  whereby  said  hold- 

45  ing  means  will  operate  automatically  to  raise 
and  hold  the  half-nut  and  diaphragm-sup- 
port elevated  in  the  return  of  said  parts  to 
the  starting-place;  fourtli,to  provide  simpli- 
fied means  whereby  said  return  of  the  half- 

50  nut  and  diaphragm-support  is  accomplished 
automatical!}'  during  the  operation  of  bring- 
ing a  different  wax  cylinder  into  operative 


position;  fiftli,  to  provide  improved  means 
for  shifting  the  cylinders  in  multiplex-cylin- 
der phonographs  to  bring  a  different  cylin-  55 
der  into  operative  relation  with  the  recording 
or  reproducing  point,  and,  sixth,  to  provide 
means  whereby  the  batter}'  of  cylinders  and 
their  supporting  parts  may  be  quickly  re- 
moved from  the  machine  in  entirety  and  an-  60 
other  complete  battery  substituted.  These 
several  objects  are  accomplished  by  the  con- 
structions shown  in  tlie  accompanying  draw- 
ings, wherein — 

Figure  1  is  a  top  plan  view  of  a  construe-  65 
tion  embodying  all  of  my  improvements  and 
showing  the  preferred  means  for  carrying  out 
tlie  several  objects.     Fig.  2  is  a  bottom  plan 
view  of  the  same  with  the  parts  in  their  nor- 
mal positions.     Fig.  3  is  a  longitudinal  sec-  7c 
tion  on  the  line  xxot  Fig.  2.     Fig.  4 is  a  cen- 
tral longitudinal  section  showing  tlie  posi- 
tions of  the  parts  at  one  stage  of  the  opera- 
tion of  bringing  a  different  cylinder  into  oper- 
ative position.     Fig.  5  is  a  view  of  one  end  of  75 
the  machine.     Fig.  6  is  a  view  of  the  otlier 
end  of  the  machine,  partly  in  section.     Fig. 
7  is  a  transverse  section  on  the  line  y  y  oi 
Fig.  1  with  parts  broken  away  and  showing 
in  full  and  dotted  lines,  respectively,  the  ad-  8o 
justment  of  the  diaphragm-support  and  the 
means  for  holding  said  diaphragm-support 
and  tlae  half-nut  out  of  operative  position. 
Fig.  8  is  a  transverse  section  on  the  line  z  z 
of  Fig.  1.     Fig.  9  is  a  bottom  plan  view  of  85 
another  form  of  tlie  device.     Fig.  10  is  a  cen- 
tral longitudinal  section  of  the  form  shown 
in  Fig.  9.     Fig.  11  is  a  view  of  one  end  of  the 
same  machine.     Fig.   12  is  a  central  longi- 
tudinal section  of  the  same  with  the  parts  in  90 
the  positions  they  occupy  in  shifting  the  cyl- 
inders.    Fig.  13  is  a  view  of  a  part  of  a  modi- 
fied form  of  machine.     Fig.  14  is  a  section 
on  tlie  line  u  u  of  Fig.  9.     Fig.  15  is  a  detail 
of  part  of  the  form  shown  in  Fig.  13,  and  Fig.  95 
IG  is  a  detail  view  of  the  spring  for  support- 
ing the  half-nut. 

The  same  reference  characters  designate 
the  same  parts  in  tlie  several  views. 

1  designates  the  base  of  the  machine,  hav-  ico 
ing  uprights  2  at  its  ends,  forming  bearing 
for  the  tlireaded  feed -shaft  3,  one  end  of 
which  latter  is  constructed  to  form  a  clutch 
member  4  for  engaging  the  contiguous  end  of 
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the  mandrel-shaft,  hereinafter  described,  and 
has  its  other  end  journaled  upon  a  removable 
center  pin  5  to  permit  it  to  be  removed  when 
desired.  Said  base  1  is  also  provided  with 
5  standai-ds  6  and  7,  which  support  a  bar  8,  that 
forms  a  guide  for  a  sleeve  0  to  travel  upon, 
Said  sleeve  having  forwardlj'-projectiug  arms 
10  and  11  at  its  ends,  the  former  of  which  car- 
ries means,  hereinafter  described,  for  engag- 

to  ing  said  feed-shaft  to  communicate  longitu- 
dinal motion  to  the  sleeve,  and  the  latter  of 
which  arras  carries  the  usual  diaphragm.  The 
feed-shaft  3  is  provided  with  a  pulley  12,  ac- 
tuated by  a  belt  from  a  suitable  motor  to  ro- 

15  tate  said  shaft. 

The  means  engaging  the  feed-shaft  3  to 
cause  the  recording  or  reproducing  point  to 
be  fed  over  the  rotating  wax  cylinder  or  pho- 
nogram consists  of  a  nut-section  13,  carried 

20  bj^  a  spring-arm  14,  secured  at  its  forward 
end  to  the  arm  10,  and  for  the  purpose  of  ad- 
justing said  spring  to  regulate  the  engage- 
ment of  said  nut-section  with  the  feed-shaft 
I  employ  an  adjusting -screw  15,  which  is 

25  threaded  in  said  arm  10  and  extends  through 
the  arm  14,  beneath  which  latter  it  has  a  head 
IC.  The  arm  14  has  an  opening  17,  one  end 
of  which  is  wider  than  said  head  16  to  per- 
mit the  latter  to  pass  through  and  the  other 

30  end  of  which  is  narrower  than  said  head  to 
prevent  disengagement  of  said  head  and 
spring-arm  when  the  parts  are  assembled, 
and  said  spring-arm  is  removably  secured  to 
the  arm  10  by  a  screw  17*.     Said  spring-arm 

35  is,  furthermore,  formed  with  elongated  slots 
18,  through  which  pass  the  screws  19,  that  se- 
cure the  nut-section  13  thereto.  Thus  the 
half-nut  13  is  adjustable  longitudinally  upon 
the  spring-arm,  and  the  end  of  the  spring- 

40  arm  is  adjustable  toward  and  from  the  feed- 
shaft  3,  whereby  proper  engagement  of  said 
half-nut  with  the  feed-shaft  is  at  all  times  in- 
surable. 

In  lieu  of  the  usual  means  for  causing  the 

45  diaphragm-support  and  nut-carrying  arm  to 
move  in  a  truly-straight  line  over  the  wax 
cylinder  and  feed-shaft,  resijectivelj'^,  I  em- 
ploy an  adjustable  screw  20,  which  extends 
through  the  arm  10  and  rests  upon  the  up- 

50  per  straight  edge  of  a  guide-flange  21,  pro- 
jecting from  the  forward  end  of  the  base  1, 
whereby  said  screw  not  only  guides  the  parts 
stated,  but  when  turned  will  adjust  the  dia- 
phragm-support relatively  to  the  cylinder  to 

55  conform  to  the  thickness  of  the  latter,  thus 
enabling  wax  cylinders  to  be  used  until  by 
repeated  shaving  thereof  they  have  been  en- 
tirely destroyed.  Preferably  the  adjusting- 
screw  20  has  heads  22  and  23  at  each  end,  the 

60  former  for  convenience  in  adjusting  it  and 
the  latter  to  rest  upon  the  guide  21  without 
marring  the  same, and  is  provided  with  a  loose 
collar  24  to  limit  the  adjustment. 

A  novel  means  has  been  devised  by  me  for 

65  raising  the  arms  10  and  11,  with  the  parts  car- 
ried thereby,  to  stop  the  recording  or  repro- 
ducing without  stopping  the  machine.     For 


this  purpose  a  shaft  25  is  journaied  in  thd 
standards  6  and  7  and  has  between  the  latter 
two  forwardly  and  upwardly  extending  arms  7c 
26,  connected  by  a  rod  27.     iSTormally  the  po- 
sition is  such  that  the  rod  27  is  slightly  below 
the  plane  of  the  under  side  of  arm  10;  but 
when  said  rod  is  raised  it  engages  said  arm 
and  raises  the  same,  together  with  arm  11  j  75 
thus  disengaging  the  half-nut  from  the  feed- 
shaft  and  the  recording  or  reproducing  point 
from  the  was  cylinder.     The  under  side  of 
said  arm  10  is  formed  or  provided  with  a 
shoulder  28,  so  located  thereon  that  when  the  80 
parts  have  been  raised  the  required  extent  it 
will  be  engaged  by  said  rod  27,  whereby  said 
parts  will  be  held  in  elevated  position  auto- 
maticall}'  until  by  further  raising  said  arm  10 
by  hand  its  shoulder  is  disengaged  from  said  85 
rod  to  allow  the  latter  to  drop  by  gravity  to 
its  former  position,  when  said  arms  10  and 
11  may  be  lowered  to  operative  position.    The 
end  of  the  shaft  25  is  provided  with  an  oper- 
ating lever  or  handle  29.     In  order  to  per-  90 
mit  adjustment  the  arms  26  extend  loosely 
through  the  shaft  25  and  are  held  by  screws  . 
30,  and  the  handle  29  is  secured  to  the  end  of 
said  shaft  by  the  adjustable  screws  31.     This 
latter  feature  is  especially  important  when,  95 
as  hereinafter  described,  the  handle  is  oper- 
ated automatical! J'  by  an  eccentric. 

As  thus  far  described  the  improved  con- 
structions of  parts  are  applicable  to  single- 
cylinder  phonographs;  but  my  invention  has  100 
more  particular  relation  to  that  type  of  phono- 
graphs (called  "multiplex -cylinder  phono- 
graphs") wherein  are  employed  a  plurality 
of  cylinders  which  are  brought  one  at  a  time 
under  the  action  of  the  recording  or  reproduc-  105 
ing  points.  In  the  accompanying  drawings  I 
have  shown  the  latter  type  of  machine,  and 
while  I  have  shown  five  cylinders  in  each  case 
I  wish  it  understood  that  the  features  related 
to  said  type  of  machine  are  not  limited  to  no 
employment  with  said  number  of  cylinders, 
but  that  my  invention  contemplates  the  use 
of  anj^  number  of  cylinders  more  than  one. 

35  designates  an  axial  rod  or  bar,  which 
projects  from  the  end  of  the  base  1  and  sup-  115 
ports  the  frame  cai'rying  the  mandrels  36, 
upon  which  latter  are  mounted  the  usual  wax 
cylinders  or  phonograms.  For  convenience 
this  frame  is  hereinafter  called  a  "  reel,"  and 
it  comprises  two  suitably-constructed  heads  120 
37  and  38,  connected  by  a  sleeve  39,rotatably 
and  slidably  mounted  on  said  rod  35.  The 
mandrels  must  be  capable  of  independent  ro- 
tation between  said  heads,  and  are  capable 
of  independent  removal  therefrom  to  enable  125 
a  change  of  wax  cylinder  upon  any  one  of  the 
same.  For  these  purposes  the  shaft  40  of 
each  is  journaled  at  one  end  in  said  head  37, 
and  its  other  end  is  journaled  upon  a  remov- 
able or  movable  center  pin  41,  supported  by  130 
the  head  38.  The  inner  ends  of  said  shafts  40 
project  beyond  said  head  37  and  are  suitably 
constructed  to  interlock  with  the  clutch  mem- 
ber 4  at  the  end  of  the  feed-shaft  3,  as  shown 
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at  42,  to  cause  the  feed-shaft  and  the  adja- 
cent mandrel  to  rotate  in  unison. 

As  thus  far  described  the  invention  is  simi- 
lar in  substance  to  others  previously  pro- 
5  posed,  and,  like  other  machines  of  this  t^'pe, 
in  bringing  a  different  cylinder  into  operative 
relation  with  the  feed-shaft  the  frame  carry- 
ing the  cylinders  is  moved  longitudinally 
upon  its  axis  to  disengage  a  mandrel-shaft  40 

lo  from  the  feed-shaft  and  then  turned  the  ex- 
act distance  between  two  consecutive  cylin- 
ders and  I'eturned  longitudinally  to  engage 
the  mandrel-shaft  that  is  now  opposite  the 
feed-shaft  3  with  the  latter;  but  the  mechan- 

15  ism  heretofore  used  for  securing  this  result 
has  been  comparatively  complicated,  expen- 
sive, liable  to  get  out  of  order,  and  unreliable 
in  action,  because  the  construction  has  con- 
tained manj^  delicate  parts  and  the  return  of 

20  the  reel  has  produced  a  jar  or  shock  which 
has  caused  the  parts  to  be  forced  endwise, 
and  thus  broken  or  moved  out  of  place. 
These  disadvantages  are  overcome  by  my 
improved  construction  of  operating  means, 

25  which  consists,  genericallj^  of  two  separate 
shafts  43  and  44,  mounted  in  the  base  1  of  the 
machine,  one  of  which  shafts,  43,  is  capable 
of  both  longitudinal  and  rotarj'  motion  in  its 
bearings,  suitable  mechanism  for  locking  said 

30  shaft  43  against  rotation  until  it  has  moved 
longitudinally  a  predetermined  distance,  a 
suitable  device  movable  with  said  shaft  43 
for  engaging  the  reel  and  imi^arting  the  mo- 
tion of  said  shaft  thereto,  and  suitable  de- 

35  vices  controlled  by  the  action  of  said  shaft 
44  and  so  constructed  as  to  cooperate  with 
the  locking  mechanism  above  referred  to  in 
imparting  successive  longitudinal  and  rotarj- 
motion  to  said  shaft  43.     This  generic  idea 

40  may  be  embodied  in  different  forms  of  mech- 
anism, several  of  which  are  shown  and  de- 
scribed in  the  present  case  without  departing 
from  the  spirit  of  raj"  invention. 

The  detail  constructions  preferred  bj"  me 

45  are  as  follows:  The  reel-head  37  is  provided 
with  two  series  of  holes  45  and  4G,  spaced  to 
correspond  with  the  location  of  the  cjdinder- 
carrying  mandrels.  The  outer  series  45  are 
adapted  to  receive  a  stationarj^  pin  47,  pro- 

50  jecting  from  the  base  1,  whereby  the  reel  is 
held  in  position  for  engagement  of  a  mandrel- 
shaft  40  with  the  feed-shaft  3.  At  the  outer 
end  of  the  rod  35  is  a  spring  48,  which  will 
yield  to  pressure  to  permit  the  reel  to  move 

55  to  the  right  and  will  return  the  same  when 
said  pressure  is  released.  The  inner  end  of 
said  rod  35  has  an  opening  49,  which  receives 
the  adjacent  end  of  the  shaft  43,  and  the  other 
end  of  said  shaft  is  supported  in  an  opening 

60  50  in  the  end  of  the  shaft  44,  wherebj'  the 
longitudinal  movement  above  specified  is  per- 
mitted. 

In  the  preferred  construction  of  the  device 
there  is  shown  a  peripherallj'-groovcd  seg- 

65  ment  52,  to  which  is  hinged  a  crank-arm  51, 
which  crank-arm  is  capable  of  being  folded 
against  the  segment  for  convenience  when 


the  device  is  not  in  use  and  is  seciired  in  ex- 
tended position  by  means  of  a  hook  55  and 
lug  54.  The  shaft  44  is  rotated  by  tuiming  70 
said  crank-arm  and  segment,  and  the  segment 
has  a  further  function,  hereinafter  fully  set 
forth;  but,  if  desired,  the  shaft  44  may  be  pro- 
vided with  an  operating-handle  51*  of  ordi- 
nary form,  as  shown  in  Fig.  9,  without  de-  75 
parting  from  the  spirit  of  the  invention. 

The  contiguous  ends  of  the  shafts  43  and 
44  are  i^rovided  with  clutch  devices  relatively 
so  constructed  as  to  coact  with  the  locking 
devices  above  referred  to, and  which  are  here-  80 
inafter  specificallj'  described,  in  translating 
rotary  motion  of  the  shaft  44  into  successive 
longitudinal  and  rotary  motion  of  the  shaft 
43.    This  clutch  device,  as  shown  best  in  Figs. 

2  and  7,  may  consist  of  a  collar  56,  mounted  85 
on  the  inner  end  of  the  handle-shaft  44  and 
having  recesses  in  its  end  formed  with  walls 
sloped  to  form  two  end  cam-surfaces  57  and 

58,  which  cam-surfaces  are  engaged  by  a  pin 

59,  projecting  laterally  from  both  sides  of  the  90 
adjacent  end  of  the  shaft  43,  or,  as  shown  in 
Figs.  9  and  13,  said  clutch  may  consist  of  two 
locking-jaws  5G'^  and  59^,  one  on  each  shaft, 
which  have  the  adjacent  sides  of  their  walls 
sloped,  as  shown  at  57*,  to  form   engaging  95 
end-faced  cams.     In  either  construction  the 
clutch-cams  will  operate  when  the  handle- 
shaft  44  is  turned  and  the  shaft  43  is  locked 
against  oscillation  to  move  said  shaft  43  lon- 
gitudinally to  the   right.     The   shaft  43  is  100 
pressed  yieldingly  to  the  left  by  means  of  a 
spring  GO,  having  at  one  end  an  abutment  61, 
fixed  to  said  shaft,  and  at  its  other  end  an 
abutment  62,  projecting  from  the  base  1  of 
the  machine,  whereby  said  clutch  devices  on  105 
the  contiguous  ends  of  the  shafts  43  and  44 
are  held  in  engagement  with  each  other  at  all 
times.     Said  shaft  43  is  also  provided  with  an 
arm  63,  having  a  pin  64,  which  pin  when  in 

its  normal  position  just  clears  the  head  37  of  no 
the  reel  carrying  the  battery  of  cylinder-sup- 
porting mandrels  and  is  in  registry  with  the 
adjacent  hole  46  in  said  head  and  also  en- 
gages the  surface  65  of  the  base  1,  whereby 
oscillation  too  far  in  one  direction  is  pi-e-  115 
vented.  Said  arm  63  is  preferably  provided 
with  a  pin  64*,  which  is  parallel  with  said 
pin  64  and  engages  the  surface  of  said  head 
37  when  the  pin  64  has  been  inserted  as  far 
as  necessary  in  the  hole  46.  The  means  for  120 
locking  said  shaft  43  against  rotation  or  os- 
cillation during  a  portion  of  the  rotation  or 
oscillation  of  said  shaft  44,  so  as  to  compel 
said  shaft  43  first  to  move  endwise,  will  now 
be  desciibed.  125 

Secured  at  one  end  to  the  base  1  is  a  spring- 
arm  G6,  having  a  ledge  67  at  its  free  end, 
which  ledge  is  adapted  to  engage  a  lug  68, 
which  moves  with  the  shaft  43.  This  lug  in 
the  one  construction,  as  shown  best  in  Figs.   130 

3  and  4,  projects  from  a  sleeve  69,  which  is 
fixed  to  said  shaft  43  and  carries  the  pins  64 
and  G4*;  but  in  the  form  of  the  device  em- 
ploying two  end-faced  cams  said  lug  prefer- 
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ably  projects  from  the  cam  or  clutch  mem- 
ber 59*.  In  the  normal  position  of  the  parts 
this  Ing  engages  the  ledge  67  and  prevents  ro- 
tation of  the  parts  while  the  shaft  44  is  be- 
5  ing  turned  in  one  direction  a  certain  prede- 
termined distance,  butallowssaid  shaft43  to 
move  endwise.  This  ledge  is  of  such  length 
that  when  said  shaft  43  is  moved  to  the  right 
the  distance  which  results  in  disengaging  the 

lo  hole  45  in  the  head  37  from  the  pin  47  the 
lug  68  will  have  passed  beyond  the  ledge,  so 
that  further  rotation  of  the  shaft  44  will 
cause  the  shaft  43  to  rotate  or  oscillate  and 
carry  with  it  the  reel-frame  and  cylinders  the 

15  distance  between  two  consecutive  mandrels. 
Suitable  stops  to  be  engaged  by  the  pin  64 
when  thrown  upward  for  limiting  the  oscilla- 
tion of  said  shaft  43  and  reel  are  provided, 
which  stops  maj^  consist  of  alined  projections 

20  70  and  71,  respectively  formed  integral  with 
the  base  1  and  with  a  hanger  72,  supporting  the 
shaft43,  as  shown  in  Fig.  2,  or,  if  preferred,  of 
a  screw  70^",  as  shown  best  in  Fig.  9.  The  stop 
or  stops  are  so  placed  as  to  be  engaged  bj^ 

25  said  pin  64  when  the  reel  has  been  rotated  an 
exact  subdivision  of  the  circle  corresponding 
to  the  location  of  the  mandrels  therein.  One 
of  the  holes  45  in  the  head  37  is  at  this  time 
in  registry  with  the  locking-pin  47.     To  en- 

30  gage  the  mandrel-shaft  40,  now  opposite  the 
feed-shaft  3,  with  said  feed-shaft  and  the  hole 
45  with  the  locking-pin  47,  the  shaft  44  is 
turned,  bj'^  means  of  the  crank  51  or  51"^,  in 
the  opposite  direction  to  that  imparted  to  it 

35  in  accomplishing  the  disengagement  and  ro- 
tation above  specified,  and  during  the  first 
part  of  this  movement  the  shaft  43  is  locked 
against  rotation,  but  allowed  to  move  end- 
wise to  the  left,  by  means  of  a  stationary  pin 

40  76,  projecting  from  the  base  1  into  position 
to  be  engaged  by  a  shoulder  77,  projecting 
from  the  sleeve  69,  as  shown  in  Fig.  4,  or,  as 
shown  in  Figs.  9,  10,  and  14,  the  same  result 
may  be  accomplished  by  means  of  a  collar  76* 

45  on  the  sleeve,  having  two  radial  notches  76^' 
to  engage  said  pin  76,  said  notches  being 
spaced  to  correspond  with  the  spacing  of  the 
mandrels.  The  pin  76  and  the  shoulder  77 
are  so  arranged  that  when  the  parts  are  in 

50  their  normal  positions  (shown  in  Fig.  3)  the 
pin  76  is  to  the  right  and  in  the  rear  of  the 
shoulder  or  lug  77;  but  after  the  shaft  43  has 
moved  endwise  its  full  extent  the  shoulder 
will  have  moved  to  the  right  of  the  pin  76,  as 

55  shown  in  Fig.  4,  just  sufficient  to  permit  it 
to  pass  by  the  said  pin  when  shaft  43  is 
turned.  The  lug  and  pin  will  also  be  so  ar- 
I'anged  that  when  the  shaft  48  has  completed 
its  turning  movement  the  front  face  of  the 

60  lug  77  will  be  very  slightly  in  rear  of  the  rear 
face  of  the  pin,  just  sufficient  to  permit  the 
lug  to  move  behind  the  pin  immediately  the 
spring  60  begins  to  move  the  shaft  43,  which 
it  will  do  as  soon  as  the  operator  begins  to 

65  reverse  the  movement  of  the  crank.  Con- 
tinued reverse  movement  of  the  crank  will 
result  in  endwise  movement  of  the  shaft  43 


until  the  lug  77  has  passed  out  of  engage- 
ment with  the  pin  76,  when  said  shaft  will 
be  free  to  turn  and  resume  its  normal  posi-  70 
tion.     The  same  action  occurs  with  the  con- 
struction embodying  the  notched  collar  76*, 
one  of  the  notches  being  for  the  purpose  of 
affording  a  passage-way  for  the  pin  76  when 
the  shaft  43  is  moved  endwise  to  the  right  75 
and  the  other  notch  to  temporarily  engage 
the  pin  76  when  the  shaft  43  moves  to  the 
left  in  a  manner  similar  to  that  of  the  lug  77. 
The  endwise  movement  of  the  shaft  43  dur- 
ing the  engagement  of  the  pin  76  and  lug  77  80 
will  be  sufficient  to  permit  the  mandrel-shaft 
40  to  engage  the  feed-shaft  3  and  to  with- 
draw the  pin  64  from  the  hole  46  in  the  head 
37  of  the  reel.     The  shaft  43  will  then  be  free 
to  turn  and  restore  the  pin  64  to  its  normal  85 
position. 

It  will  readily  be  seen  that  as  the  turning 
of  the  clutch  member  44  is  controlled  by  the 
operator  an  easy  and  gradual  return  of  the 
reel  and  the  parts  carried  thereby  is  assured  90 
and  the  shock  and  consequent  disarrange- 
ment of  the  parts  inseparably  connected  with 
previous  proposals  prevented. 

In  the  return  endwise  movement  of  the 
shaft  43  the  lug  68  will  be  moved  opposite  95 
the  spring-arm  66,  and  when  the  shaft  is  be- 
ing rotated  to  return  the  pin  64  to  its  nor- 
mal position  said  lug  will  engage  the  spring- 
arm  and  force  it  back  until  the  lug  clears  it, 
when  it  will  return  to  its  normal  position,  ic6 
bringing  the  ledge  67  beneath  the  lug. 

In  the  modified  construction  shown  in  Figs. 
13  and  15  is  a  different  connection  for  oper- 
ating the  device.  In  this  form  the  handle- 
shaft  44  does  not  project  beyond  the  end  of  105 
the  case  or  frame,  and  said  shaft  instead  of 
being  operated  by  a  crank  is  operated  by  a 
pivoted  lever  having  two  arms  80  and  81,  the 
latter  extending  into  position  to  be  operated 
by  hand.  The  arm  80  is  provided  at  one  end  no 
with  a  toothed  segment  82,  which  intermeshes 
with  a  pinion  83  upon  the  clatch  member 
carried  by  the  shaft  44.  As  the  lever  81  is 
moved  sidewise  the  segment  will  rotate  the 
pinion  83  and  shaft  44.  The  operation  of  the  115 
device  is  otherwise  identical  with  those  above 
described. 

As  shown  best  in  Figs.  1,  2,  3,  and  4,  means 
may  be  provided  bj^  which  the  reel  and  battery 
of  cylinders  may  be  removed  at  once  from  the  1 20 
machine.  When  this  means  is  emploj'ed,  the 
frame  85,  shown  in  the  other  form  as  support- 
ing the  outer  end  of  the  axial  bar,  is  dis- 
pensed with,  and  said  outer  end  of  the  axial 
bar  is  formed  with  longitudinal  recesses  or  125 
channels  85  at  its  opposite  sides,  terminating 
at  the  inner  end  in  the  channels  87,  extend- 
ing at  right  angles  therewith.  The  cap  88, 
to  which  the  spring  48  is  preferably'  secured, 
holds  the  reel  upon  said  axial  bar  and  is  pro-  130 
vided  with  inwardly-projecting  pins  89, which 
normally  project  into  the  channels  87,  and 
thus  lock  the  cap  to  the  bar.  When  it  is  de- 
sired to  remove  the  reel  and  cylinders,  the 
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cap  is  turned  until  the  pins  89  register  with 
the  slots  86  and  may  then  be  withdi'awn,  to- 
gether with  the  spring  48,  to  permit  the  free 
removal  of  the  reel  and  cylinders.  The  outer 
5  end  of  the  bar  may,  as  shown  in  Fig.  10,  be 
formed  with  a  channel  90,  into  which  projects 
a  pin  91,  extending  from  a  collar  92,  which 
collar  in  this  form  of  the  device  forms  the 
inner  abutment  for  the  spring  48,  whereby 

10  the  reel  is  guided  in  its  reciprocations  upon 
the  bar. 

In  the  illustration  of  one  form  of  the  de- 
vice I  have  also  shown  means  whereby  the 
rotation  of  the  shaft  44  operates,  in  addition 

15  to  the  shifting  of  the  cjdinders,  to  raise  the 
diaphragm-sujpport  above  the  wax  cylinder 
and  the  half-nut  above  the  plane  of  the  feed- 
shaft  and  to  return  said  parts  to  the  starting- 
place.     To  accomplish  the  first  of  these  pur- 

20  poses,  a  cam  93  is  fixed  on  the  outer  end  of 
said  shaft  44  and  supports  the  arm  29  of  the 
elevating  means  above  described.  Normally 
this  arm  rests  upon  the  shorter  side  of  the 
cam  or  eccentric,  so  that  when  the  shaft  44 

25  is  rotated  the  longer  side  of  said  cam  is 
brought  into  engagement  with  the  arm  29  and 
lifts  the  same,  thus  raising  the  rod  27  and  ele- 
vating the  arms  10  and  11,  which  are  engaged 
with  said  rod  27.     The  automatic  return  of 

30  the  diaphragm-support  and  half-nut  to  the 
starting-place  is  accomplished  by  means  of  a 
cord  94  or  other  suitable  device,  which  is  se- 
cured at  one  end  to -the  arm  10  and  at  its 
other  end  to  the  segment  52,  above  described, 

35  and  extends  over  a  pulley  95.  Thus  when 
the  operating-crank  is  turned  to  rotate  the 
shaft  44  the  segment  will  be  turned  and  will 
draw  on  said  cord,  thus  moving  the  sleeve  9 
and  connected  parts  to  the  left;  during  which 

40  return  movement  said  parts  are  supported  by 
the  elevated  rod  27.  The  peripheral  groove 
in  the  segment  52  receives  the  cord  while  the 
latter  is  being  drawn  to  the  left  and  insures 
the  proper  operation  of  these  parts. 

45  I  do  not  wish  to  be  understood  as  limiting 
myself  to  the  details  of  construction  above 
set  forth,  as  many  forms  of  mechanism  other 
than  those  above  described  may  be  employed 
for  carrying  out  my  invention  without  de- 

50  parting  from  the  spirit  thereof. 

Having  thus  described  the  invention, what 
I  claim  is — 

1.  In  a  multiplex-cj'linder  phonograph, the 
combination  with  the  longitudinally  -  mov- 

55  able  and  rotatable  reel  carrj'ing  the  cylinders, 
nf  a  cylinder-shifting  means  comprising  two 
shafts,  devices  for  locking  one  of  said  shafts 
against  rotation  until  it  has  moved  endwise 
a  predetermined  distance,  devices  carried  bj' 

60  the  latter  shaft  for  engaging  the  reel,  and 
means  connecting  the  contiguous  ends  of 
said  shafts  and  coacting  with  said  locking 
devices  in  translating  rotarj'  motion  of  the 
one  shaft  into  successive  longitudinal  and  ro- 

6$  tary  motion  of  the  other  shaft,  substantial]}' 
as  shown  and  described. 

2.  A  cylinder-shifting  means  for  multiplex- 


cylinder  phonographs  containing  a  first  and 
a  second  shaft  mounted  end  to  end,  a  clutch 
having  one  member  mounted  on  the  first  70 
shaft  and  its  other  member  mounted  on  the 
second  shaft,  said  clutch  having  cam-sur- 
faces, and  a  device  coacting  with  said  clutch 
in  translating  turning  movement  of  the  one 
shaft  into  successive  endwise  and  turning  75 
movement  of  the  other  shaft. 

3.  A  cylinder-shifting  means  for  multiplex- 
cylinder  phonographs,  comprising  a  handle- 
shaft,  a  second  shaft,  a  clutch  one  member 

of  which  is  mounted  upon  the  handle-shaft  80 
and  the  other  member  upon  said  second 
shaft,  said  clutch  having  cam-surfaces,  a 
spring  pressing  said  members  toward  each 
other,  and  a  non-rotating  lock  for  the  second 
shaft,  freed  by  an  endwise  movement  thereof.   85 

4.  A  cylinder-shifting  means  for  multixjlex- 
ej'liuder  phonographs,  comprising  a  cylinder- 
carrjing  reel  having  locking-holes  in  one 
head, a  locking  device  engaged  with  and  freed 
from  the  reel  bj'  endwise  movement  of  the  90 
reel,  a  handle-shaft,  a  second  shaft  adapted 

to  connect  the  handle-shaft  and  reel  by  an 
endwise  movement  of  said  second  shaft,  a 
clutch  connecting  said  handle-shaft  and  sec- 
ond shaft  and  having  cam-surf  aces, and  anon-  95 
rotating  lock  for  the  second  shaft  freed  by 
an  endwise  movement  of  said  shaft. 

5.  A cylinder-shiftiugmeansfor multiplex- 
cylinder  phonographs,  comprising  a  cylinder- 
carrying  reel  having  locking-holes  in  one  100 
head,a  locking  device  engaged  with  and  freed 
from  the  reel  by  an  endwise  movement  of 
said  reel, a  handle-shaft,a  second  shaft  adapt- 
ed to  connect  the  handle-shaft  and  reel  by  an 
endwise  movement  of  the  second  shaft,  a  105 
clutch  connecting  said  handle-shaft  and  sec- 
ond shaft  and  having  cam-surfaces,  a  non- 
rotating  lock  for  the  second  shaft  freed  by  the 
endwise  movement  of  the  latter,  and  stops 
limiting  the  oscillations  of  the  second  shaft,   no 

G.  A  cylinder-shifting  means  for  multiplex- 
cylinder  phonographs,  comprising  a  cylinder- 
carrying  reel  having  holes  in  one  head, a  lock- 
ing device  engaged  with  and  freed  from 
the  reel  bj'  endwise  movement  of  said  reel,  a  115 
handle-shaft,  a  second  shaft  adapted  to  con- 
nect the  handle-shaft  and  reel  by  endwise 
movement  of  said  second  shaft,  a  clutch  con- 
necting said  shafts  and  having  cam-surfaces, 
a  lug  movable  with  the  second  shaft,  and  a  120 
spring-arm  engaging  said  lug  and  preventing 
rotation  until  cleared  by  the  endwise  move- 
ment of  the  second  shaft. 

7.  Acj^linder-shifting  means  for  multiplex- 
cylinder  phonographs,  comprising  a  cj'linder-  125 
carrying  reel  having  holes  in  one  head,  a 
locking  device  engaged  with  and  freed  from 
the  reel  by  endwise  movement  of  the  reel,  a 
handle-shaft,  a  second  shaft  adapted  to  con- 
nect the  handle-shaft  and  reel  by  endwise  130 
movement  of  the  second  shaft,  a  clutch  con- 
necting said  shafts  and  having  cam-surfaces, 
a  lug  movable  with  said  second  shaft,  a  spring- 
arm  engaging  the  same  and  preventing  rota- 
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tion  until  cleared  by  the  endwise  movement 
of  the  second  shaft,  and  stops  limiting  the  os- 
cillations of  the  second  shaft. 

8.  A  cylinder-shifting  means  for  multiplex- 
5  cylinder  phonographs,  comprising  a  cylinder- 
carrying  reel,  having  locking -holes  in  one 
head,  a  locking  device  engaged  with  and 
freed  from  the  reel  by  endwise  movement  of 
said   reel,  a  handle -shaft,  a  second   shaft 

10  adapted  to  connect  the  handle-shaft  and  reel 
by  endwise  movement  of  said  second  sliaf  t,  a 
clutch  connecting  the  contiguous  ends  of  said 
shafts,  said  clutch  having  cam -surfaces,  a 
spring  for  returning  said  seconri  shaft,  and  a 
non-rotating  lock  for  said  second  shaft  freed 
by  endwise  movement  thereof. 

9.  A  cylinder-shifting  means  for  multiplex- 
cylinder  phonographs,  comprising  a  cylinder- 
carrying  reel  having  locking -holes  in  one 
head,  a  locking  device  engaged  with  and  freed 
from  the  reel  bj^  endwise  movement  of  the 
latter,  a  handle-shaft,  a  second  shaft  adapted 
to  connect  the  handle-shaft  and  reel  by  its 
endwise  movement,  a  clutch  connecting  the 
contiguous  ends  of  said  shafts  and  having 
cam-surf  aces,a  spring  for  returning  the  second 
shaft,  a  non-rotating  lock  for  the  second  shaft, 
freed  by  the  endwise  movement  thereof,  and 
stops  limiting  the  oscillation  of  the  second 

30  shaft. 

10.  A  c^iinder- shifting  means  for  multi- 
plex-cylinder phonographs,  comprising  a  cyl- 
inder-carrying reel  having  locking-holes  in 
one  head,  a  locking  device  engaged  with  and 

35  freed  from  the  reel  by  endwise  movement  of 
the  latter,  a  handle -shaft,  a  second  shaft 
adapted  to  connect  the  handle-shaft  and  reel 
by  endwise  movement  of  the  second  shaft,  a 
clutch  connecting  the  contiguous  ends  of  said 

40  shafts  and  having  cam-surfaces,  a  lug  mov- 
able with  the  second  shaft,  a  spring  engag- 
ing said  lug  and  preventing  rotation  of  the 
second  shaft  until  cleared  by  the  endwise 
movement  thereof,  and  a  spring  for  return- 
ing said  second  shaft. 

11.  A  cylinder -shifting  means  for  multi- 
plex-cylinder phonographs,  comprising  a  cyl- 
inder-carrying reel  having  locking-holes  in 
one  head,  a  locking  device  engaged  with  and 
freed  from  the  reel  by  endwise  movement  of 
the  reel,  a  handle-shaft,  a  second  shaft  adapt- 
ed to  connect  the  handle-shaft  and  reel  by 
endwise  movement  of  the  second  shaft,  a 
clutch  connecting  the   contiguous   ends   of 

55  said  shafts  and  having  cam-surfaces,  a  pin 
fixed  in  the  machine-base,  and  a  device  mov- 
able with  the  second  shaft  and  engaged  by 
said  pin  to  prevent  oscillation  of  the  second 
shaft. 

60  12.  A cj'linder-shifting  mechanism  for  mul- 
tiplex-cylinder phonographs,  comprising  a 
handle-shaft,a  second  shaft-interlocking  jaw- 
clutches  formed  to  provide  end-faced  cams, 
one  part  mounted  on  the  handle-shaft  and 

65  the  other  part  upon  the  second  shaft,  said 
second  shaft  having  a  longitudinal  recipro- 


45 


50 


eating  and  oscillating  movement,  and  lock- 
ing devices  for  the  second  shaft  preventing 
its  oscillation  except  at  the  ends  of  its  longi- 
tudinal reciprocations.  70 

13.  A  cylinder-shifting  means  for  multi- 
plex-cylinder phonographs,  comprising  a  lon- 
gitudinally-movable and  rotative  reel  carry- 
ing the  cylinders,  a  shaft  mounted  to  move 
endwise  and  to  turn,  means  for  imparting  75 
successive  endwise  and  oscillatory  movement 

to  said  shaft,  and  a  device  connecting  said 
shaft  with  the  reel  for  transmitting  the  mo- 
tion of  the  former  to  the  latter. 

14.  A  cylinder-shifting  means  for  multi-  80 
plex-cylinder  phonographs,  comprising  a  lon- 
gitudinally-movable and  rotative  reel  carry- 
ing the  cylinders,  a  shaft  mounted  to  move 
endwise  and  to  turn,  means  for  imparting 
successive  endwise  and  oscillatory  motion  to  85 
said  shaft,  and  a  device  connected  with  and 
disconnected  from  said  reel  bj'^  the  I'ecipro- 
catory  movement  of  said  shaft  and  serving 
when  engaged  with  the  reel  to  turn  the  same 

in  one  direction.  90 

15.  A  cylinder-shifting  means  for  multi- 
plex-cylinder phonographs  comprising  a  cyl- 
inder-carrj'ing  reel  having  holes  in  one  head, 
a  shaft  mounted  to  move  endwise  and  to  turn, 
means  for  imparting  successive  endwise  and  95 
oscillatory  motion  to  said  shaft,  an  arm  at- 
tached to  said  shaft,  a  pin  projecting  from 
said  arm  and  designed  to  be  inserted  in  said 
holes  and  withdrawn  therefrom  by  the  end- 
wise motion  of  said  shaft.  100 

16.  In  a  multiplex-cylinderphonograph,the 
combination  with  the  base,  and  the  cylinder- 
carrying  reel  having  two  series  of  holes  in 
one  head,  of  a  pin  projecting  from  the  base 
and  designed  to  engage  the  holes  of  one  sei'ies,  105 
a  shaft,  means  for  causing  said  shaft  both  to 
reciprocate  and  to  oscillate  at  each  end  of  its 
reciprocations,  and  a  pin  carried  by  said 
shaft  and  inserted  into  and  withdrawn  from 
the  holes  of  the  second  series  by  the  recipro-  no 
cations  of  said  shaft. 

17.  In  a  multiplex-cj'linder  phonograph, the 
combination  with  the  cylinder-carrying  i-eel, 
of  a  shaft,  a  lug  movable  therewith,  a  spring- 
arm  having  a  ledge  to  engage  said  lug,  a  pin  115 
projecting  from  the  machine -base,  a  de- 
vice carried  by  the  shaft  to  engage  said  pin, 
means  coacting  with  said  arm  and  lug  and 
with  the  pin  and  said  device  for  causing  said 
shaft  to  reciprocate  and  to  oscillate  at  the  120 
ends  of  its  reciprocations,  and  means  for  con- 
necting said  shaft  with  said  reel. 

18.  In  a  multiplex-cylinder  phonograph, the 
combination  with  the  cylinder-carrying  reel 
having  holes  in  one  head,  of  a  shaft,  a  rela-  125 
tively-fixed  spring-arm  and  pin  adjacent  to 
said  shaft,  devices  rnovable  with  the  shaft  to 

be  engaged   by  the  spring-arm  and  pin  re- 
spectively so  as  to  lock  said  shaft  against  os- 
cillation but  permit  it  to  reciprocate,  said  130 
locking  devices  being  disengaged  by  endwise 
movement  of  said  shaft,  and  means,  eoact- 
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ing  with  said  locking  devices  for  reciprocat- 
ing said  shaft,  said  means  also  serving  to  os- 
cillate the  shaft  at  the  ends  of  its  reciproca- 
tions, and  a  pin  carried  by  said  shaft  and 
5  inserted  into  and  withdrawn  from  said  holes 
by  the  endwise  movement  of  said  shaft. 

19.  The  combination  with  a  guided  sleeve, 
having  a  nut-carrying  arm  at  one  end  and  a 
diaphragm-arm  at  its  other  end,  both  of  said 

lo  arms  projecting  forward  from  the  sleeve,  the 
nut-section  on  one  arm,  and  the  feed-shaft 
engaged  therebj',  of  the  cylinder  -  shifting 
mechanism,  having  a  shaft,  an  eccentric  fixed 
on  said  shaft,  a  rod  engaging  said  arms  and 

15  operating  when  turned  to  simultaneously  ele- 
vate both  of  the  same,  and  a  handle  project- 
ing from  said  rod  and  engaging  said  eccentric. 

20.  The  combination  with  a  reel,  a  shaft 
having  a  handle,  a  second  shaft  located  be- 

20  tween  said  handle-shaft  and  reel  and  having 
means  to  engage  the  reel,  and  means  for 
translating  rotary  motion  of  the  handle-shaft 
into  successive  endwise  and  rotary  motion  of 
the  second  shaft,  of  an  eccentric  on  said  han- 

25  die-shaft,  the  feed-shaft,  the  connected  arms 
earrjing  the  feed-nut  and  diaphragm-sup^ 
port,  respectively,  a  rod  engaging  said  arms 
and  elevating  the  same  simultaneously,  and  a 
handle  for  said  rod,  engaging  said  eccentric. 

30  21.  A  reel,  a  shaft,  having  a  segment  pro- 
vided with  a  handle  for  turning  said  shaft,  a 
means  operated  bj'^  said  shaft  to  move  the 
reel  endwise  and  turn  it,  the  feed-shaft,  the 
connected  arms  carrying  the  nut-section  and 

35  diaphragm-support,  respectively,  means  op- 
erated by  the  first-mentioned  shaft  for  ele- 
vating said  connected  arms  simultaneously 
with  the  movement  of  the  I'eel,  and  a  connec- 
tion between  said  segment  and  the  arms  for 

40  drawing  the  latter  to  the  starting- place  when 
elevated. 

22.  The  feed-shaft, connected  arms  carrying 
the  shaft -engaging  device  and  diaphragm- 
support,  respectively,  a  reel,  a  shaft  having 

45  a  handle,  means  operated  bj'  the  handle-shaft 
for  shifting  the  reel,  an  eccentric  fixed  on  said 
handle-shaft,  a  U-shaped  pivoted  support  for 
said  connected  arms,  and  a  rod  connected  with 
said  support  and  engaging  said  eccentric. 

50  23.  In  a  multiplex -cylinder  phonograph, 
the  combination  with  the  feed-shaft,  and  the 
connected  arms  carrj-ing  the  shaft-engaging 
device  and  diaphragm-support,  respectively, 
of  the  cjiinder-shiftingraeclianism,  embody- 

55  ing  a  handle-shaft,  an  eccentric  mounted  on 
said  shaft,  a  segment  al.so  mounted  on  said 
shaft,  a  rod  engaging  said  connected  arms, 
an  elevating-handle  for  said  rod,  engaging 
said  eccentric,  and  means  connecting  said 

60  segment  with  one  of  said  arms. 

24.  The  feed-shaft,couneeted  arras  carrying 
the  shaft -engaging  device  and  diaphragm- 
support,  respectively,  one  of  said  arms  having 
a  shoulder,  and  an  elevating  means  for  said 

65  arms,  consisting  of  a  pivoted  device  which 


when  raised  will  engage  said  shoulder  and 
hold  the  arms  elevated,  and  a  handle  pro- 
jecting from  said  device  by  which  it  may  be 
elevated. 

25.  In  a  multiplex -cylinder  phonograph,   70 
the  combination  with  the  cylinder-carrying 
reel  and  its  shifting  mechanism,  said  shifting 
mechanism  having  a  handle-shaft  by  which 

it  is  operated,  of  the  feed-shaft,  the  connect- 
ed arras  carrying  the  shaft-engaging  device  75 
and  diaphragm-support,  respectively,  one  of 
said  arms  having  a  shoulder,  and  a  pivoted 
elevating  device  for  said  arms,  said  device 
being  arranged  to  engage  said  shoulder  and 
hold  the  arms  elevated  an  arm  projecting  80 
from  said  device  and  having  a  free  end  in  po- 
sition to  be  lifted  by  hand,  and  an  eccentric 
engaging  the  latter  arm  for  lifting  it  auto- 
matically during  the  shifting  of  the  cylinders. 

26.  In  a  phonograph,  the  combination  with  85 
the  feed-shaft,  and  an  arm  projecting  for- 
wardly  over  the  same,  of  a  spring-arm  se- 
cured at  one  end  to  said  arm,  a  half-nut  se- 
cured to  the  free  end  of  said  spring-arm,  and 
an  adjusting -screw  for  said  spring -arm,  90 
threaded  through  the  first-mentioned  arm, 
substantially^  as  described. 

27.  In  a  phonograph,  the  combination  with 
the  feed-shaft,  and  an  arm  projecting  for- 
wardly  over  the  same,  of  a  spring-arm  se-  95 
cured  at  one  end  to  the  first-mentioned  arm 
hj  a  screw,  a  half-nut  adjustably  secured  to 
said  spring -arm,  and  an  adjusting -screw 
threaded  through  said  first-mentioned  arm 
and  extending  through  an  elongated  slot  in  100 
said  spring-arm. 

28.  In  a  mitltiplex- cylinder  phonograph, 
the  combination  with  the  base  and  the  axial 
bar  or  rod  supported  at  one  end  by  said  base, 

of  the  cylinder-carrying  reel  rotatably  and  los 
slidably  mounted  on  said  bar  and  removable 
therefrom,  and  the  removable  cap  on  the  end 
of  said  bar,  substantially  as  described  and 
for  the  purposes  specified. 

29.  In  a  multiplex- cylinder  phonograph,   no 
the  combination  with  the  base,  of  an  axial 
bar  or  rod  projecting  therefrom,  said  bar  hav- 
ing L-shaped  channels  or  recesses  in  its  end, 

a  rotatable  and  slidable  cylinder -carrying 
reel  removably  mounted  on  said  bar,  and  a  115 
removable  cap  for  the  end  of  said  bar  having 
pins  to  engage  the  channels  therein. 

30.  In  a  multiplex -cylinder  phonograph, 
the  combination  with  the  base,  and  the  axial 
bar  or  rod  supported  at  one  end  by  said  base,  120 
of  the  cylinder-carrying  reel  rotatably  and 
slidably  mounted  on  said  bar  and  removable 
therefrom,  a  coiled  spring  on  the  free  end  of 
said  bar,  engaging  said  reel,  and  a  removable 
cap  on  the  end  of  said  bar  engaged  by  the  125 
outer  end  of  said  spring. 

31.  In  a  multiplex- cjdinder  phonograph, 
the  combination  with  the  base,  the  axial  tsar 
supported  near  one  end  bj'  said  base  and  hav- 
ing an  opening  in  its  inner  end,  and  the  ro-  130 
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tatable  and  slidable  cj'linder-earrying  reel 
mounted  on  said  bar,  of  a  shaft  projecting  at 
one  end  into  said  opening,  a  handle -shaft 
having  an  opening  to  receive  the  other  end  of 
5  the  first-mentioned  shaft,  devices  for  trans- 
lating oscillatory  motion  of  the  handle-shaft 
into  successive  endwise  and  oscillatory  mo- 
tion of  the  first-mentioned  shaft,  and  devices 


connecting  said  first-mentioned  shaft  with 
the  reel.  lo 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

GEORGE  V.  GRESS. 
Witnesses: 

C.  J.  Stockman, 
Luther  V.  Moulton. 
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To  all  ivhoni  it  may  coitcerit: 

Be  it  known  that  I,Thomas  H.  M  acdonald, 
a  citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Connecticut,  have  invented  a 
5  new  and  useful  Improvement  in  Speed-Reg- 
ulators for  Graphophones,  which  is  fully  set 
forth  in  the  following  specification. 

My  invention  relates  to  regulating  devices 
for  motors,  and  more  particularly  to  a  brake 

lo  device  for  automatically  regulating  the  gov- 
ernors of  spring-motors  for  graphophones  or 
other  machines  where  it  is  essential  that  the 
speed  be  absolutely'  uniform. 

The  usual  governor  employed  with  spring- 

15  motors  for  graphophones  consists  of  a  revo- 
luble  shaft  driven  from  the- motor  by  a  suit- 
able intermediate  train  and  having  on  it  a 
fi.xed  disk  and  a  second  disk  that  turns  with 
the  shaft,  but  is  free  to  slide  longitudinally 

20  thereon  and  connected  to  the  fixed  disk  by 
flexible  strips,  each  carrying  a  weight.  The 
centrifugal  force  of  the  weights,  bending  the 
.strips  outward,  moves  the  sliding  disk  along 
its  shaft  toward  the  fixed  disk.     This  lon- 

25  gitudinal  movement  of  the  sliding  disk  car- 
ries it  against  a  friction-pad  with  a  force  and 
consequent  friction  proportioned  to  the  ra- 
pidity with  which  the  governor  is  revolv- 
ing.    The  friction-pad  is  carried  on  a  lever 

30  so  that  it  can  be  moved  against  the  slid- 
ing disk  and  held  there  (by  suitable  means) 
with  sufficient  force  to  stop  the  rotations  en- 
tirely. A  set-screw  under  the  rear  end  of  the 
lever  provides  for  adjusting  the  position  of 

35  the  friction-pad  when  the  lever  is  released. 
An  objection  to  this  construction  lies  iu  the 
fact  that  the  brake  applies  its  friction  at  the 
end  of  the  intermediate  train,  so  that  while 
each  tooth  of  the  pinion  on  the  governor- 

40  shaft  is  turning  there  is  a  slight  checking  of 
the  intermediate  train,  followed  by  a  corre- 
sponding acceleration  as  the  tooth  is  released. 
This  produces  an  intermittent  audible  jar- 
ring that  interferes  with  satisfactory  sound 

45  reproduction  by  the  graphophoue.  My  inven- 
tion avoids  this  objection  \>y  applying  the 
greater  part  of  tlie  friction  to  a  wheel  or  other 
moving  part  of  the  power-transmitting  train 
at  a  point  nearer  to  the  motor,  which  I  ac- 

50  complish  by  having  a  lever  with  a  pad  at 
each  end,  one  of  which  is  shifted  by  the  lon- 


gitudinal sliding  of  the  disk  of  the  governor 
so  as  to  force  the  other  against  the  wheel  or 
other  movable  member  to  which  .  s  to  be 
applied.  55 

In  the  drawings  annexed  hereto.  Figure  1 
is  a  plan  view  showing  my  invention  applied 
to  the  governor  of  an  ordinary  graphophoue, 
and  Fig.  2  is  an  elevation  viewed  from  the 
broken  line  X  X  in  Fig.  1.  60 

In  my  device  A  is  the  front  portion  of  the 
middle  bearing-plate  of  an  ordinary  grapho- 
phone.  •  B  is  a  shaft  passing  through  this  plate 
and  connected  on  the  other  (far)  side  thereof 
with  the  spring-motor  by  the  usual  train  of  65 
gears.  On  shaft  B  is  fast  the  large  gear  C 
and  also  the  drum  for  carrying  belt  h,  which 
rotates  the  mandrel.     (Not  shown.) 

D  is  the  shaft  of  the  usual  governor,  driven 
through  a  pinion  C  by  gear  C.  70 

E  is  the  longitudinally-slidable  friction - 
disk  that  turns  with  shaft  D. 

F  is  a  lever  pivoted,  as  at  /,  and  carrying 
at  its  end  lever  G,  which  is  shown  as  pivoted  . 
at  G' about  one-third  of  the  distance  from  its  75 
end,  so  that  the  friction-pad  (7  at  the  end  of  its 
longer  arm  shall  be  opposite  slidable  disk  E, 
while  f  rietion-pad  g'  on  the  end  of  the  shorter 
arm  is  opposite  gear  C.    The  outer  face  of 
lever  F  is  inclined  upward  awaj*  from  plate  80 
A,  and  lever  H  (with  handle  II')  is  pivoted  to 
the  plate  A  at  h,  so  that  its  outer  end  plays 
over  the  inclined  end  of   lever  F.     A  set- 
screw  A'  turns  through  plate  A  against  the 
lower  side  of  lever  F  at  the  end  /'.  85 

The  mode  of  operation  is  as  follows :  When 
the  lever  H  is  turned  into  the  position  shown 
iu  Fig.  2,  it  forces  th3  end  of  lever  F  down 
toward  plate  A,  so  that  pads  g  g'  are  held 
against  disk  E  and  gear  C  with  sufldcient  force  90 
to  stop  all  rotation.  When  the  lever  H  is 
moved  in  the  direction  indicated  bj'  the  ar- 
row, lever  F  is  free  to  be  moved  away  from 
plate  A,  and  the  pads  g  g'  are  pushed  aside 
by  the  revolution  of  disk  E  and  gear  C.  As  95 
the  speed  increases  sliding  disk  E  moves  lon- 
gitudinally along  its  shaft  D  away  from  plate 
A  and  bears  against  pad  g.  The  immediate 
result  of  this  is  to  swing  pad  g  out  and  force 
pad  g'  against  gear  C  with  approximately  10c 
double  force.  When  the  speed  has  reached 
the  maximum  desired,  both  pads  arc  oporat- 
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ing  as  friction-brakes;  but  on  account  of  the 
leverage  the  greatest  friction  is  applied  to 
gear  C.  Another  result  of  this  construction 
is  that  the  slightest  longitudinal  movement  of 
5  disk  E  is  translated  with  double  force  into 
friction  against  gear  C, 

Of  course  this  inventio  is  not  limited  to 
use  with  spring-motors  or  for  graphophones, 
nor  do  I  limit  myself  to  the  exact  construc- 

lo  tionshown.  For  instance,  friction-pads'' may 
be  applied  to  any  other  moving  part  of  the 
-intermediate  train  and  the  proportions  and 
exact  ari-angement  of  parts  may  be  altered 
without  departing  from  the  spirit  of  my  in- 

15  vention. 

Having  thus  described  my  invention,  I 
claim — 

1.  The  herein-described  automatic  speed- 
regulator  for  governors,  comprising  a  longi- 

20  tudinally-slidable  disk  turning  with  the  gov- 
ernor-shaft, a  train  from  the  motor  for  driv- 
ing said  shaft,  and  a  lever  whose  two  arms  lie 
02)posite  respectively  to  said  disk  and  to  an 
intermediate  member  of  said  train,  said  lever 

25  beingso  mounted  that  the  longitudinal  move- 
ment of  said  disk  causes  said'  lever  to  bear 
against  both  said  disk  and  said  intermediate 
member,  substantially  as  described. 

2.  The  herein-described  automatic  speed- 
30  regulator  for  governors,  compiising  a  longi- 

tudinally-slidable  disk  turning  with  the  gov- 
ernor-shaft, a  train  from  the  motor  for  driv- 
ing said  shaft,  and  a  lever  whose  two  arms  lie 
opposite  respectively  to  said  disk  and  to  an 


intermediate  member  of  said  train,  said  lever  35 
being  so  mounted  that  the  longitudinal  move- 
ment of  said  disk  causes  said  lever  to  bear 
against  both  said  disk  and  said  intermedi- 
ate member,  in  combination  with  means  for 
forcing  said  lever  down  to  lock  said  disk  and  40 
intermediate  member,  substantially  as  de- 
scribed.- 

o.  In  a  governor  for  motors,  the  combina- 
tion of  a  lever  having  a  friction-pad  at  each 
end,  a  device  for  transmitting  motion  to  the  45 
revoluble  shaft  of  the  governor,  the  longitu- 
dinally-slidable  disk  turning  with  said  shaft 
and  operating  by  its  longitudinal  movement 
to  bear  against  the  end  of  the  longer  arm  of 
said  lever  and  thereby  force  the  end  of  the  so 
shorter  arm  thereof  against  said  motion-trans- 
mitting device,  substantially  as  described. 

4.  In  combination  with  the  friction-disk  of 
a  governor,  and  the  gear-wheel  driving  the 
same,  the  lever  carrying  at  its  end  a  second  55 
lever  adapted  to  bear  against  said  disk  and 
wheel  respectivelj',  and  a  third  lever  adapted 
to  force  said  first  lever  down  and  thereby 
cause  said  second  lever  to  lock  said  disk  and 
gear,  substantially  as  described.  60 

In  testimon}^  wljoreof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

THOMAS  H.  ISIACDONALD. 

Witnesses: 

M.  A.  FoGO, 
A.  1;.  Kkough. 


